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T HAS been evident for years that the 

final results of the treatment of intra- 
capsular fractures of the neck of the femur 
have been unsatisfactory. Under all forms 
of treatment, the percentages of normal 
bone union have been surprisingly low. A 
review of available statistics indicates non- 
union or absence of bone union to be from 
45 to as high as 60 per cent. In fact, those 
conversant with this condition are inclined 
to feel that the percentage of non-union 
would reach nearer 70 if all cases were re- 
ported. This deplorable condition is cer- 
tainly far out of line with the percentage of 
non-union in other bones. 

It is axiomatic that the fundamental 
requirement for union in any fracture is 
anatomical apposition of the fragments. 
From our experience as roentgenologists, 
we offer this as a working hypothesis: 
that if the fragments of intracapsular frac- 
tures of the femur are put and maintained 
in anatomical apposition, the percentage 
of bone union will be greatly increased and 
will approach the same level of good results 
as is found in other types of fractures. 

Because of certain anatomical conditions 
in this region of the femoral neck, apposi- 
tion of the fractured surfaces is of much 
more importance for bone union than in 
fractures of most other bones. As these 
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fractures are intracapsular, one finds that 
the unbroken surfaces of both the distal 
and proximal fragments are surrounded 
with synovial membrane. This condition 
may preclude the formation of normal 
periosteal callus. We are therefore entirely 
dependent on internal callus for bone 
union. In the femoral neck, as in other frac- 
tures, reasonably good apposition and con- 
tact are essential for the production of use- 
ful internal callus. For example, it is self- 
evident that bone union will not take place 
when the side of the synovial covered frag- 
ment of the neck is left in contact with the 
fractured surface of the head (see Fig. 1, B). 

The majority of fractures of the femoral 
neck occur in the later years of life. It 1s 
reasonable to assume that “old age”’ is not 
accompanied by the healing power that 
we find in younger ages. Nevertheless, if 
age alone were an important factor in non- 
union, the percentage of ununited frac- 
tures of the femoral neck should be not 
greater than fractures of other bones in the 
aged. 

The presence of various constitutional 
diseases, of course, may hinder bone union, 
but not to any greater extent in the neck 
of the femur than in other bones. 

Much has been said concerning the 
anatomy of the blood supply of the head 
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Fic. 1. A. Anteroposterior view. B. Vertical view. 
Artificially fractured femoral neck showing the 
usual displacement of the fragments. Shaft in ex- 
ternal rotation. Neck anterior to the head, and 
fractured surfaces not in apposition. Note that the 
anteroposterior view alone erroneously gives the 
impression of “‘good position.”” 


fragment as being an important factor in 
the poor results heretofore obtained in 
fractures of the femoral neck. It has been 
suggested that with the breaking of the 
femoral neck the blood supply to the 
femoral head is seriously interfered with, 
if not entirely cut off. As a result, “death” 
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Fic. 2. aA. Anteroposterior view. B. Vertical view. 
Same specimen as shown in Figure 1 after proper 
reduction. Note that with proper reduction there 
should be sufficient internal rotation of the shaft 
to “hide’’ the lesser trochanter in the anteropos- 
terior view. 
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of the head may immediately take place 
and tend to prevent normal bone repair. 
We are not inclined to give much weight 
to this theory as a cause of non-union. 

In the first place, the blood vessels in 
the ligamentum teres probably persist and 
function to a higher degree of efficiency 
than we have been accustomed to believe, 
and probably in most individuals provide 


Fic. 3. Diagram to illustrate the position of the 
curved cassette and the direction of the central 
ray to give the vertical view of the femoral neck. 
The central ray should be as near parallel with the 
body as possible. The distance between the tube 
and cassette should be at least 36 inches. 


an adequate blood supply for the fractured 
femoral head. It has come to our attention 
in several instances where the surgeon, on 
freshening the fractured surface of the head 
in ununited intracapsular fractures, has ob- 
served abundant pulsating hemorrhage 
from the curetted areas. 

Secondly, it would seem reasonable to 
assume that if there were insufficient cir- 
culation through the teres vessels, the 
prompt apposition and contact of the frac- 
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tured surfaces would allow an early re- 
establishment of circulation in the head 
from the medullary vessels in the distal 
fragment of the neck. 

Thirdly, we are of the opinion that the 
so-called ‘‘dead head”’ with its fibrous de- 
generation is more in the nature of atrophy 
from disuse rather than the result of a cir- 
culatory disturbance. This condition de- 
velops as a result of non-union rather than 
its cause. 

The development of the curved cassette! 
enabled us to visualize the neck of the 
femur and opened for us as roentgenologists 
new realms of information concerning the 
mechanics and reduction of intracapsular 
fractures of the femur. There is no question 
that the roentgenologist, depending on 


the anteroposterior view and even stereo- 
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scopic films, has up to the present time 
failed to properly interpret the relative 
position of the fragments and has unwit- 
tingly deceived the surgeon by reporting 
“good position,” “impaction,” and even 
“bone union” when the converse was really 
the truth (see Fig. 1, A and B). 

As will be discussed later, the great 
majority of intracapsular fractures in older 
persons, in our opinion, are of the leverage 
type and not due to direct trauma. Im- 
pacted intracapsular fractures are, there- 
fore, rare. When they do occur, they are 
recognized by the coxa valga type of de- 
formity with very little, if any, external 
rotation of the shaft. We believe the lever- 
age type of fracture takes place with the 
femur internally rotated, and the subse- 
quent fall of the individual or his attempt 
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Fic. 4. a. Anteroposterior view. B. Vertical view. Case 1. Intracapsular fracture of the neck of the femur 
before reduction. Note external rotation of the shaft as shown by prominence of the lesser trochanter 
in A, and also the anterior displacement of the neck fragment as shown in the vertical view, B. 


1 Leonard, R. D., and George, A. W. A cassette with a convex curve. Am. J. Roentcenor, & Rap. THERAPY, 1932, 28, 261-263. 
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lic. 5. A. Anteroposterior view. B. Vertical view. Same case as shown in Figure 4 after reduction. Note in A 
that the lesser trochanter is now hidden due to the internal rotation of the shaft. In B the anterior dis- 


placement of the neck fragment is now corrected. 


to walk or bear weight secondarily dis- 
places the fragments, with the result that 
the femur is in external rotation and the 
neck anterior to the head (see Fig. 1, B). 

Figure 1 shows the usual displacement 
after fracture and before manipulation. 
The anteroposterior view (A) shows how 
the fragments may erroneously be con- 
sidered in good position. The vertical view 
(s) shows the actual displacement. The 
distal neck fragment is rotated anteriorly 
and the edge or side of the neck is locked 
against the fractured surface of the head. 
For reasons previously stated, this mal- 
position is a causal factor in non-union. 
We are confident that up to the present 
time the vast majority of intracapsular 
fractures have not been properly reduced, 
and the various fixation apparatus and the 
weeks of patient nursing have been of no 
avail because union could not take place 
with this degree of displacement. 

This vertical view now becomes a check 
on the surgeon’s manipulation. Persistence 


on his part with repeated examinations by 
the roentgenologist should result in per- 
fect apposition as indicated in Figure 2, 
A and s. With this perfected apposition, a 
much higher percentage of bone unions 
may be expected. 

The technique of obtaining the vertical 
view of the femoral neck is simple. A curved 
cassette or film holder has been devised 
with a convex curve of such an arc that it 
may be easily placed in contact with the 
inner portion of the upper thigh and pubic 
region (see Fig. 3). The central ray should 
be as near parallel with the body as pos- 
sible. This necessitates some care in placing 
the tube and wires in order to prevent 
sparking to the bed or table. Many of these 
patients are in hospital beds, and often 
the tube has to be placed beyond the head 
of the bed in order to obtain the proper 
angle. Much of the difficulty in obtaining 
the vertical view is due to the fact that the 
central ray is at too much of an angle with 
the patient’s body. This position throws the 
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head of the femur off the film entirely and 
distorts by lengthening the femoral neck. 
We have found that by using more pene- 
tration than would ordinarily seem neces- 
sary, better diagnostic films are obtained. 
With experience, the vertical view may be 
obtained even through plaster and on 
any size of patient. In many of our cases, 
the portable roentgen machine has been 
used. 

Typical examples of the vertical view 
are shown in Figures 4, 5, 6, and 7. These 
illustrations show intracapsular fractures 
of the leverage type before and after re- 
duction. The successful reduction of these 
fractures depends primarily on the knowl- 
edge gained from the vertical view. How- 
ever, a knowledge of the mechanics in- 
volved in producing an intracapsular frac- 
ture contributes to a simplification of the 
reduction manipulation. We are of the 
opinion that nearly all intracapsular frac- 
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Fic, 6. a. Anteroposterior view. B. Vertical view. Case 11. Intracapsular fracture of the femoral neck before 
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tures are leverage fractures rather than 
the result of direct trauma. 

Dr. James Stevens of Boston had nearly 
completed at the time of his death an 
article on the mechanics of intracapsular 
fractures of the femoral neck. Our roentgen 
studies of these fractures, together with 
our experimental work on cadavers, have 
convinced us of the soundness of the theory 
as outlined by Dr. Stevens. In brief, the 
femur fractures and the patient falls. The 
fracture occurs before the patient falls. 
It is the principle of the fulcrum and lever. 
To illustrate this “leverage theory’: The 
patient is standing upright. The right foot 
is “fixed” to the floor by the body weight. 
A sudden twist of the body to the right 
puts the right femur in internal rotation. 
The right leg is also somewhat hyperex- 
tended. This internal rotation and hyper- 
extension impinges the anterior surface of 
the femoral neck against the anterior in- 
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reduction. Typical rotation and displacement as in Figure 4. 
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ferior portion of the acetabulum. At this 
point, a further thrust of the body to the 
right produces forced adduction of the 
femur. The right leg is the long arm of the 
lever. The anterior inferior edge of the 
acetabulum is the fulcrum against which 
the neck of the femur is pressed. The head 
and pelvis is the short arm of the lever. The 
average body, weighing 150 pounds, is 
more than sufficient force, when applied 
suddenly with a twist, to produce fracture 
of the neck at its point of contact with the 
edge of the acetabulum. It is interesting 
to note that many of the fractures show a 
spicule of bone on the anterior edge of the 
head fragment. This spicule probably repre- 
sents the actual point of contact between 
the neck and edge of the acetabulum. 
Femora broken artificially with the same 
lines of force and same fulcrum as described 
above show this same spicule. Our experi- 
ments on the cadaver also prove that, with 
the femur in hyperextension and internally 
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rotated, the head of the femur becomes 
partially locked in the acetabulum. Ex- 
perimentally, we have found that with the 
femur flexed or externally rotated, the head 
is not locked in the acetabulum and when 
force is applied there results a dislocation 
of the head rather than a fracture of the 
neck. 

It is reasonable to assume that the frac- 
ture occurs with the femur in forced inver- 
sion and adduction and hyperextended. 
The subsequent fall of the patient, or his 
attempts to move, secondarily displace 
the fragments so that ultimately the neck 
fragment lies anterior to the head with the 
femur externally rotated (see Fig. 4, A 
and B). 

In our opinion, fractures of the femur 
due to direct trauma are usually extra- 
capsular or of the trochanteric type. It is 
not impossible that rarely a true impacted 
intracapsular fracture may occur. This 
type usually shows coxa valga deformity. 
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Fic. 7. a. Anteroposterior view. B. Vertical view. Case 1. After reduction. 
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Fic. 8. a. Anterposterior view. B. Vertical view. Experimental reduction maneuvers on a cadaver (used by 


permission of Dr. Charles L. Scudder). a 


Femur in forced adduction which unlocks the fragments. Note 


the space between the fractured neck and head. s—Femur now in forced internal rotation. Note the frac- 
tured surfaces are now parallel and are finally held in contact by forced abduction. 


There is very little displacement of the 
fragments, and a high percentage of bone 
unions is obtained. 

We have been able to cooperate with Dr. 
Joseph Fay of the Melrose Hospital in the 
handling of 20 consecutive intracapsular 
fractures of the femur. Information from 
the vertical views was available on all 
these cases and the reduction manipula- 
tions were based on the leverage theory. 
This series with over 70 per cent bone union 
is being reported elsewhere. 

The theory of the reduction is to replace 
the fragments in the position in which they 
were when the fracture occurred, that is to 
say, in extreme internal rotation. A pre- 
liminary maneuver of a pull on the leg 
with the pelvis fixed is usually necessary 
to overcome what upward displacement 


of the shaft there may be. The femur is 
still in external rotation due to the imping- 
ing of the edge or side of the neck fragment 
against the fractured surface of the head. 
This impinging must be unlocked before 
internal rotation is possible. A second 
maneuver of forced adduction will unlock 
these fragments. A lateral pull on the up- 
per femur may accomplish the same result. 
This maneuver is most successful when 
muscle spasm has been relieved by an 
anesthetic. Figure 8, A, shows a fracture in 
a cadaver with the femur put in forced ad- 
duction. Note the space between the neck 
fragment and the head. 

The third maneuver of forced internal 
rotation of the femur is now possible. This 
brings the fractured surfaces of the neck 
and head parallel. In fresh fractures, the 
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Kic. g. A. Anteroposterior view. B. Vertical view. Ununited intracapsular fracture of the femoral neck of one 
and a half years’ duration. From the anteroposterior view, A, an erroneous diagnosis was made of an ab- 
sorbed neck. The vertical view, 8B, shows a normal sized neck fragment. Due to external rotation, the neck 
fragment is foreshortened in the anteroposterior view. 


head probably does not rotate from its 
original position of marked internal rota- 
tion. This is possibly due to the peculiar 
shape of the head and its “‘screw”’ action in 
the acetabulum which locks the head in the 
acetabulum when in inversion and hyper- 
extension, as described by Thomas Walin- 
sky of Belfast, Ireland. 

The fourth movement is to abduct the 
femur which locks the fragments in perfect 
apposition (see Fig. 8, B). The vertical 
roentgenogram will now determine the ac- 
curacy of the reduction. If not perfect, the 
maneuvers should be repeated until the 
vertical view shows good alinement. When 
the fragments are properly reduced, there 
will be sufficient internal rotation to make 
the lesser trochanter of the femur invisible 
in the anteroposterior view. 


The leg is then held in adduction and 
internal rotation by any method the sur- 
geon prefers. The series of cases at the 
Melrose Hospital were held in position by 
the “plaster boots and spreader’ as first 
described by Wilkie and later amplified by 
Fay. 

The vertical view has also given us some 
new information concerning old ununited 
intracapsular fractures. In many of these 
fractures, the neck appears to have been 
absorbed when viewed in the antero- 
posterior film alone (see Fig. 9). The 
vertical view, however, reveals that much, 
if not all, of the neck is still present. Figure 
g, A, Shows the femur in external rotation. 
The neck is naturally foreshortened. In 
fact, the neck is locked against the head 
as in the fresh fractures, preventing in- 
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ternal rotation and holding the leg everted. 
This observation that the neck does not 
absorb to any appreciable extent opens new 
lines of treatment and new possibilities of 
cure. 


CONCLUSIONS 


1. In the light of the vertical view, it 
would seem that up to the present time 
only a small percentage of the leverage 
type of intracapsular fractures of the 
femoral neck have been replaced in an- 
atomical position. 

2. Proper reduction is now possible, 
through cooperation of the surgeon and the 
roentgenologist, with the vertical view, 
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which offers hope of a higher percentage of 
bone union. 

3. The vertical view is a simple procedure 
and can be obtained in all intracapsular 
fractures with the curved cassette. 

4. Reduction of these fractures now be- 
comes a simple procedure of four ma- 
neuvers: (1) extension, (2) adduction, (3) 
internal rotation, (4) abduction. 

5. The study of old ununited fractures of 
the femoral neck with the vertical view 
forces us to change our previous opinion 
that absorption of the neck is a common 
occurrence. This may offer new lines of 
treatment and new hope for cure in some 
of the chronic cases. 
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HEMATOGENOUS (NON-MILIARY) PULMONARY 
TUBERCULOSIS 


By MAX PINNER 
From the Laboratories of the Desert Sanatorium and Institute of Research 
TUCSON, ARIZONA 


G gree purpose of the present report is to 
draw attention to a certain type of 
pulmonary tuberculosis which seems to be 
little known and which, on account of its 
atypical manifestations, is frequently not 
diagnosed. As is indicated in the title, it 
is assumed that this type of disease is due 
to a hematogenous spread and it is hoped 
that the reasons for this assumption may 
become apparent later on. This particular 
type of tuberculosis has been described in 
the literature quite frequently, mostly in 
the form of case reports, and under a great 
variety of names. For this reason it is felt 
that a discussion of the literature would not 
particularly help to clarify the matter as 
it stands. 


This report is based on 28 cases, 14 of 
which came to autopsy. Twenty of these 
patients were observed in the Maybury 
Sanatorium (Detroit Municipal Tuber- 
culosis Sanatorium), and 8 in the Desert 
Sanatorium, Tucson. These 28 cases are 
not the only hematogenous types in the 
material of the two institutions mentioned; 
the actual number is considerably higher. 
Undoubtedly, some cases have been over- 
looked, particularly at a time before I cen- 
tered my interest on this type of disease. Fur- 
thermore, the 28 patients used in this study 
are a selection from a larger number which 
were chosen as particularly representative, 
while other cases were dropped from the 
list on account of lack of sufficient data. 


Fic. 1 


Fic. 2 


Fics. 1 and 2. Case No. 4759. Small foci, healing by absorption. This patient was admitted to the Sanatorium 
after having complained for seven months of loss of weight, some cough and expectoration. There were 
somewhat harsh breath sounds throughout the chest but no localized signs. Her sputum was found posi- 
tive on one examination. The admission roentgenogram (Fig. 1, Sept. 27, 1930) shows a fine even stippling 
throughout both lungs, heavy hila, particularly right, and an emphasized interlobar line on the right. 
On bed rest she made an uneventful recovery, and a later roentgenogram (Fig. 2, July 18, 1931) shows 
complete disappearance of the shadows in the first film. 
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Fic. 4 


3 and 4. Case No. 949. Large foci, healing by absorption. This woman, aged twenty-two, was admitted 
with the complaint of moderate fatigue. Roentgenogr ram on admission (Fig. 


3, August 1g, 1930) shows 


more or less round shadows scattered throughout both lung fields. Symptomatology and physical signs 
were minimal. On many bacteriological tests tubercle bacilli were found several times. On complete bed 
rest the clearing took place which is shown in Figure 4, April 19, 1932. 


The main point of this report is not to 
prove that the cases in question are of 
hematogenous origin, but that they are dif- 
ferent in many essential regards from the 
usual type of bronchogenic tuberculosis. 
Bronchogenic tuberculosis, usually start- 
ing with a single area of infiltration, and 
in its fatal termination presenting the well- 
known picture of the so-called Laennec 
lung, needs no further discussion. The 
differences which the hematogenous pul- 
monary tuberculosis presents can be briefly 
summarized as follows 

Roentgenologically the disease starts 
with multiple, small foci which are usually 
more or less symmetrically distributed 
throughout both lungs. The distribution 
may be more or less even, or it may be 
limited to certain parts of the lungs, 
usually the upper parts. The clinical symp- 
toms and the physical findings are often in 


great disproportion to the amount of 


roentgenologically demonstrable involve- 
ment. The further developments of these 


lesions show certain well-defined char- 
acteristics which differentiate them clearly 
from bronchogenic tuberculosis. 

The reasons for assuming that this type 
of disease is due to a hematogenous spread, 
or to repeated ones, are as follows: 

The more or less even distribution of 
lesions. 

The frequent absence of older pul- 
monary foci from which a bronchogenic 
spread could have occurred. 

The frequent association of extra- 
pulmonary lesions with the pulmonary 
lesions. 

These three main factors do not con- 
stitute absolute proof of the hematogenous 
origin, but it must be emphasized that such 
proof is impossible. Although it cannot be 
doubted that acute miliary tuberculosis is 
due to a hematogenous spread, non-cir- 
cumstantial proof of this pathogenesis 1s 
lacking. It may. be emphasized, too, that 
even pathological and histological studies, 
including serial sections, cannot prove with 
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Figs. 5, 6, 7 and 8. Case No. 1596. Development of bronchogenic phthisis from calcified hematogenous foci. This 


girl was admitted to the Sanatorium in February, 1922. Her father had died of tuberculosis in January, 
1g20, her mother in March, 1916, and one sister in 1920. On account of linguistic difficulties no proper 
history was obtainable. On physical examination there were no abnormal findings with the exception of 
some impairment over both apices and an occasional fine crackle over the apices, in the infrascapular region 
and in the right axilla. She complained of cough of long duration but was in good general health. Figure 5 
(Feb. 17, 1926) shows the lungs after she had made a very good recovery. The upper third of both lungs 
shows many clearly defined shadows of calcium density. Figure 6 (Dec. 14, 1926) was taken after the girl 
had left the Sanatorium and was beginning to menstruate. All shadows of calcium density are now sur- 
rounded by a halo of slightly blurred shadows. In Figure 7 (March 3, 1927), the circumfocal infiltrative 
shadows have much increased, coincidentally with the appearance of clinical disease. Figure 8 (Dec. 22, 
1927) was taken one month before death and shows the rapid progression, once the bronchogenic phthisis 
had set in. 
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Kics. g and 10. Case No. 1997. Fairly large hematogenous, soft foci, healing by calcification. This girl entered 
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FIG. 10 


the Sanatorium in November, 1925, showing approximately the same condition as the previous patient. 
The soft scattered shadows in the upper half of the lung which are visible in Figure g (March 18, 1926) 
slowly developed to shadows of calcium density scattered fairly regularly throughout the upper two-thirds 
of both lungs (Fig. 10, Jan. 28, 1928). This girl was kept under very strict Sanatorium regimen, especially 
during the onset of her menstrual period; she is now twenty-one years old and in perfect health. 


certainty whether a given pulmonary lesion 
originated by way of the bronchi, lym- 
phatics or blood vessels. 


I. ROENTGENOLOGICAL CHARACTERISTICS 


The more or less early lesions of hema- 
togenous pulmonary tuberculosis appear 
roentgenologically as scattered, fluffy areas 
of increased density with blurred borders, 
fairly homogeneous in structure and vary- 
ing considerably in size. The distribution 
may be almost as regular and as dense as 
that in acute miliary tuberculosis, or the 
lesions may be confined only to the upper 


thirds of the lung, an occurrence which is 
frequently seen in children. The roentgen 
differential diagnosis has to consider mili- 
ary tuberculosis, pneumonoconiosis and tu- 
mor metastases. In the early stage, hemato- 
genous lesions occur under two different 
appearances: 

1. Small, fairly evenly distributed foci 
of slight density measuring up to 2 or 3 
mm. in diameter. The single foci, in con- 
tradistinction to miliary tuberculosis, show 
soft stringy lines between the more globular 
shadows (see Figs. 1 and 2). 

2. The single lesions are about 1 to 2 cm. 
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in diameter. These shadows too are of 
slight or medium density and they have 
ill-defined borders. While the first type 
necessitates the differential diagnosis from 
miliary tuberculosis and pneumonoconiosis, 
the second type resembles metastases, par- 
ticularly from a hypernephroma (see Figs. 
3 and 4). The majority of cases of either 
type show more or less definite evidence of 
enlargement and possible caseation of the 
hilar lymph nodes. 

The distribution of hematogenous lesions 
is more or less symmetrical. However, the 
involvement may be limited to certain 


Kic. 11. Case No. 1760. Dec. 31, 1932. Hematogenous 
pulmonary tuberculosis, healing by fibrosis. On ad- 
mission to the Sanatorium on December 31, 1932, 
patient was fifty-two years old and apparently 
very ill. There was a moderate pigmentation over 
the whole body. Over both lungs were the signs of 
scattered fibrotic lesions. In August, 1925, he did 
not feel well and was then advised to take a vaca- 
tion. In October of the same year a roentgen diag- 
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parts of the lungs, and the seeding may be 
denser in certain portions. Most frequently 
the upper third or half of both lungs is 
affected, unless there is complete involve- 
ment of both lung fields. This fact that 
not the entire organ is involved in every 
case is often used as argument against the 
concept of a hematogenous origin. It is 
curious why one should expect a completely 
even seeding in a hematogenous distribu- 
tion of tubercle bacilli while no such postu- 
late is made in other blood-borne infec- 
tions. Hematogenous seeding of tubercle 
bacilli may lead to single foci anywhere in 


nosis of pulmonary tuberculosis was made. Since 
then the patient has spent all his winters in Tucson 
with indifferent results. In August, 1927, operation 
wasdone on an anal fistula. In November, 1928, tu- 
berculous epididymitis right; in January, 1929, re- 
currence. In winter, 1931 his wife first noticed that 
his lips were rather blue. She noticed, too, the skin 
pigmentation but thought that it was due to helio- 
therapy. In July, 1932, his systolic blood pressure 
was found to be 108. In November, 1932, a de- 
creased thyroid function was diagnosed. At that 
time he took adreno-cortin and thyroxin. He felt 
very dizzy, he began to have some nausea and felt 
very weak. Patient was first seen on December 29, 
1932 at which time he complained of a sensation 
of pressure in the chest; he was rather short of 
breath and had marked intestinal distress with 
much nausea. The next day he became lethargic, 
was admitted to the Sanatorium and died four 
days after admission. 

Post-mortem Findings. Brownish pigmentation 
involving the entire surface. Thyroid atrophic. 
Both lungs show diffuse fibrosis in the form of a 
fine, irregular, network of dense grayish-white 
fibers. Many of the alveoli are dilated. In the lower 
lobes there are a few irregular gray, firm tubercles 
measuring up to 3 cm. in diameter. Only other 
important findings: both kidneys show multiple 
caseous tuberculous lesions involving two calyces 
and the pelvis in each; both adrenals are com- 
pletely substituted by caseous tissue. 

His roentgen series goes back to 1924. During all 
this time one sees increased pulmonary markings 
and some irregular stippling. From 1927 on, the 
individual shadows are more distinct and show 
some amount of stringy shadows between the 
denser nodular foci. The roentgenogram repro- 
duced here is of particular importance since it was 
taken only four days before death. (For anatomi- 
cal and histological findings in this lung, see Fig- 
ures 26 to 29.) 
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Fic. 14 Fic. 15 

Figs. 12, 13, 14 and 15. Case No. 4464. Development of bronchogenic phthisis from hematogenous small foci. 
This woman was admitted to the Sanatorium in February, 1931, complaining of loss of weight and 
strength, some cough, some night sweats, general malaise and loss of appetite. Her illness started about 
January, 1930, with a cold which was soon followed by chronic cough. She stopped work in February, but 
her symptoms increased. She did not seek medical advice until November when she coughed up a cupful 
of blood. Six weeks later she went to the tuberculosis clinic where the proper diagnosis was made. There 
was slight impairment of the percussion sound in both upper thirds, rather harsh breathing and a few 
crackling rales in this area. The admission roentgenogram (Fig. 12, Feb. 3, 1931) shows a fine and even 
stippling throughout both lungs with heavy hila and a single larger round shadow at the level of the fourth 
left rib. She made a very good recovery on bed rest and a chest roentgenogram on April 25, 1931 (Fig. 13) 
shows almost complete clearing of both lungs. Shortly afterwards she complained of considerable abdom- 
inal distress which was diagnosed as tuberculous lymphadenitis. In February, 1932 (Fig. 14) the lung 
shows a picture similar to the one on admission, but the stippling is confined to the upper thirds and is less 
even. In the first right interspace there is a somewhat denser infiltration. In June, 1932, the infiltration 
in the right interspace has been transformed into a round, thin-walled cavity (Fig. 15) 
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the body, it may produce foci only in cer- 
tain parts of the circulatory system or it 
may, as in a miliary tuberculosis, cause a 
complete seeding in all parts of the body. 
The further roentgenological develop- 
ment of these foci occurs along varying but 
quite characteristic lines. There may be 


Fic. 16. Case No. 3522. June 12, 1929. Hematogenous 
pulmonary tuberculosis with cavity. This is a 
woman, aged nineteen, who on admission com- 
plained of cough, expectoration, weakness and 
hemoptysis three weeks before. She had an insidi- 
ous onset with cough and slight expectoration five 
months before. She worked until three months 
before admission, in spite of a few small hemop- 
tyses. At that time pulmonary tuberculosis was 
diagnosed both by roentgen examination and spu- 
tum. She improved on bed rest but a month before 
admission she again had a series of hemoptyses 
and all her symptoms increased. The physical signs 
were those of slight infiltration of both upper lobes. 
She died four months after the present roentgeno- 
gram was taken. This picture shows, besides a char- 
acteristic massive and rather even spread, a fairly 
typical ““Lochkaverne” in the first left interspace. 


apparently complete resorption, leaving a 
normal appearing lung (see Figs. 1 and 
2, 3 and 4). Another development is a 
slowly developing increase in the density 
of the individual shadows which finally 
terminates in sharply defined shadows of 
calcium density. Healing by calcification 
is, however, not necessarily a final develop- 
ment; the calcified foci may become re- 
activated. This process is usually initiated 
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by the appearance of soft (infiltrative) 
circumfocal shadows. Such a development 
is shown in Figures 5, 6, 7 and 8. In Figures 
g and 10 is shown the calcification of scat- 
tered soft lesions. This occurs much more 
frequently in the “‘small-focus’’ type. 
Termination in calcification is apparently 
infinitely more frequent in children and 
adolescents than in adults. With the ex- 
ception of true primary foci, it seems that 
calcification occurs only in foci of hemato- 
genous origin. Why this should be so is 
unexplained, but in thousands of roentgen 
series of adults, calcification was never 
seen to develop, unless the original lesions 
were definitely suggestive of the hemato- 
genous type. 

The “‘small-foci”’ lesions frequently show 
another quite characteristic development. 
Concomitant with a hardening of the 
shadows, the stringy elements become 
more prominent and finally the picture is 
composed of a sharply defined network 
of thin but dense lines (see Fig. 11). Where 
these lines cross, one occasionally finds 
somewhat larger and less dense shadows. 
The pathological substratum is a diffuse 
interstitial fibrosis and scattered tubercles. 
In this stage, the important differential 
diagnosis is that of pulmonary congestion. 
The differential diagnosis rests on the ob- 
servations that in this late fibrosis the 
shadows do not increase in diameter as 
they approach the hilar region, and that 
they are much more sharply defined than 
those of pulmonary congestion. While in 
the latter condition the shadows imitate 
the vascular skeleton of the lung, the 
shadows of the former condition are more 
net-like, imitating the alveolar structure. 
If a patient is seen in the stage of diffuse 
fibrosis it may be impossible to make an 
etiological diagnosis by roentgen appear- 
ances. Our knowledge is scant as to the 
etiological agents besides the tubercle 
bacillus that may cause a diffuse inter- 
stitial fibrosis. But the clinical history in 
conjunction with the roentgen appearance 
will often at least suggest strongly the 
tuberculous etiology of the condition. It is 
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Fics. 17 and 18. Case No. 1002. Hematogenous pulmonary tuberculosis, partial healing by fibrosis, development 
of bronchogenic phthisis. This woman, at the age of thirty-six, slowly developed a moderate dyspnea. A 
roentgen examination (Fig. 17, Feb. 22, 1927) showed that she had a diffuse bilateral pulmonary disease. 
She had slight cough and vague pleuritic pains. Since she had simultaneously a polyarthritis it was 
believed that her pulmonary disease was due to a streptococcus infection. Soon fatigue became a prominent 
and increasing symptom. The condition remained approximately the same until early 1929 when she had a 
marked exacerbation of symptoms including cough and expectoration. At this time tubercle bacilli were 
found for the first time in her sputum. As is shown in Figure 18 (August 18, 1932) she had in the mean- 
time developed a true bronchogenic tuberculosis essentially of the left upper lobe with cavity formation. 
The residues of the hematogenous spread, however, are still visible as a fairly diffuse bilateral fibrosis. 


astonishing how often a patient seeks medi- 
cal advice for the first time in this late 
stage, proving how frequently the active 
stage must be asymptomatic. 

Another possible development of hem- 
atogenous pulmonary tuberculosis is termi- 
nation into the usual type of bronchogenic 
phthisis. It seems that whenever this oc- 
curs it is preceded by a denser accumula- 
tion of foci which coalesce, forming an area 
of infiltration, usually in the upper parts of 
the lung. A cavity develops by the break- 
ing down of this infiltrated area (see Figs. 
12, 13, 14 and 15). In the early stage such 
cavities are round or elliptical, and they 
belong to “group 2”’ cavities as described 
by the author. In the majority of cases 
that have been observed, enlargement of 
and spread from such a cavity is unusually 
fast and may terminate life within a rela- 
tively short time (see Figs. 5 to 8). If the 


foci are densely seeded, small individual 
cavities develop rapidly within the in- 
dividual lesions. This may produce the 
picture of honey-combing and, as will be 
discussed later, these cavities have a typi- 
cal appearance at autopsy. On the roent- 
genograms they are characterized by 
sharply-defined borders and the apparent 
absence of a wall. This type of cavity has 
been called ““Lochkaverne”’ in the German 
literature (see Fig. 16). The formation of 
a cavity in hematogenous lesions is, how- 
ever, not always the signal of impending 
death. In Figures 17 and 18 is shown a 
slow development which has lasted more 
than six years. Patients are seen whose 
hematogenous foci are apparently quies- 
cent if not completely healed by calcifica- 
tion, and whose cavity develops in the slow 
and vacillating way which we see so often 
in bronchogenic tuberculosis. 
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Il, CLINICAL COURSE 


Hematogenous pulmonary tuberculosis 
has certain but not constant clinical char- 
acteristics. The most important difference 
from bronchogenic tuberculosis is the fact 
that they may run the whole gamut from 
seeding to healing with practically not a 


Fic. 19. Case No. 1835. March 8, 1933. Hemato- 
genous pulmonary tuberculosis with paucity of 
symptoms. This is the roentgenogram of a woman, 
aged twenty-six, who complained of some hoarse- 
ness, slight cough and some fatigue. All these 
symptoms, with the exception of the hoarseness, 
started in September, 1930. She was quite able to 
carry on her work with short vacations. In spite 
of the fact that she consulted a number of promi- 
nent physicians a diagnosis was not made until 
one year after onset. She was not informed of the 
need of complete rest and she was given a good 
prognosis. During the last two and one-half years 
she was able to take care of her regular work and 
to indulge in various strenuous sports. On admis- 
sion, March 8, 1933, she was the picture of health 
with the exception that her voice became hoarse 
after some conversation. Cough was minimal and 
expectoration occurred only in the morning. She 
claims that any visible expectoration had started 
but three months ago. This is probably one of the 
most extreme cases of discrepancy between an 
actual desperate illness and paucity of symptoms, 
especially if it is added that she had on entrance 
to the Sanatorium deep tuberculous ulcers over 
her tonsils and her pharynx. Her chest roentgeno- 
gram shows a very dense and complete seeding of 
foci of uneven size, a fairly large cavity below the 
right apex and evidence of fibrosis in the form of 
pericardial and diaphragmatic adhesions. 
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single symptom, so that certain cases are 
detected by chance in which the roent- 
genological involvement stands in striking 
contrast to the paucity of symptoms (see 
Figs. 19, 20 and 21). Many such patients 
are undoubtedly diagnosed as pneumono- 
coniosis until later roentgenograms show 
complete resorption or such developments 
that are characteristic of pulmonary tuber- 
culosis, such as multiple calcification (see 
Fig. 22). Another characteristic is the 
fact that these patients expectorate very 
little sputum unless a complicating cavity 
has developed, and that in a long series of 
most careful sputum examinations, only an 
occasional specimen is found to be positive. 
On the other hand, there are patients who 
differ in no way in their symptomatology 
from the common type of pulmonary 
tuberculosis. The paucity of physical signs 
in some of these patients is equally as 
astonishing as their scant symptomatology. 


Ill. PATHOLOGY OF HEMATOGENOUS 
TUBERCULOSIS 


The pathological appearance of hemato- 
genous pulmonary tuberculosis depends en- 
tirely, of course, on the stage of the disease 
in which the patient dies. Hematogenous 
pulmonary tuberculosis produces essential- 
ly the same lesions as the bronchogenic 
type, particularly as far as the single foci 
and the finer histological details are con- 
cerned. The difference, however, is found 
in the distribution of the lesions, that is, 
in the diffuse and more or less even dis- 
tribution over the whole organ or large 
parts, and in the fact that the essential 
processes seem to occur in the interstitial 
tissue and not in the alveoli and bronchi. 
It is striking that large infiltrative or mas- 
sive cirrhotic lesions are absent, as a rule, 
and that there is usually no evidence of 
apico-caudal progression. Unless a broncho- 
genic phthisis has supervened there is no 
focus that appears to be the oldest one. 
In the following discussion only the points 
will be mentioned which are more or less 
characteristic for hematogenous tuberculo- 
sis and which are different from the char- 


— 
q 


Vor. XXXI, No. 4 Hematogenous Pulmonary Tuberculosis 451 
acteristic findings in bronchogenic tuber- the lungs are found to be more or less 
culosis. In patients who showed roentgeno- densely studded by lesions which are some- 
logically the small foci and who died from what too large for miliary tubercles. The 


simple. progression of their tuberculosis, distribution of the lesions is always more 
pie. prog 


Fic. 20 


Fic. 21 


Fics. 20 and 21. Case No. 2939. Active hematogenous pulmonary tuberculosis. This patient, aged twenty- 
three, entered the Sanatorium complaining of slight cough, slight dyspnea and some fatigue. He was com- 
pletely well until seven months before admission. At that time he felt somewhat weak but continued to 
work and had no cough. One month before entrance he acquired an acute cold with a severe cough and felt 
quite ill. During this time he had occasionally much expectoration with marked dyspnea. He had two 
small hemorrhages. On admission he expectorated about one-half boxful a day and his temperature and 
pulse were normal. He stated that he did not feel markedly ill and he did not give the impression of a very 
sick person. Physical examination showed infiltrative involvement of the major parts of both lungs. At 
the time of his entrance and for five months following, tubercle bacilli could not be found in the sputum. 
The first positive finding was five months after his entrance. On bed rest he improved considerably, but 
four months after his entrance he became acutely and severely ill with complaints of pain in the abdomen, 
nausea, vomiting and temperature up to 103° F. Soon afterwards he became disoriented with impaired 
speech, and he was in a semicomatose condition. Neurological examination suggested the diagnosis of 
tuberculous meningitis. Figure 20 (June 21, 1928), taken on admission, shows throughout both lungs the 
same type of densely seeded lesions that are shown in the partial picture. The diagnosis of pneumonoconiosis 
was seriously considered, but he had never been exposed to dust. The second roentgenogram (Fig. 21, 
Nov. 27, 1928), taken three weeks before his death, shows a marked clearing of the pulmonary condition 
with the characteristic change from small globular shadows to more stringy ones. Post-mortem examina- 
tion showed an acute disseminated tuberculosis practically throughout all organs including the meninges. 
Histological studies, however, showed that there were, particularly in the lung, two distinctly different 


crops of foci: one showed some amount of circumfocal fibrosis, the other showed only tuberculous broncho- 
pneumonias of slightly more than miliary size. 
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iG. 22. Hematogenous pulmonary tuberculosis, healed 
by calcification. This roentgenogram was obtained 
at a routine examination of a nurse entering the 
service of the Sanatorium. It was the first roent- 
genogram that was ever taken of her, and unusu- 
ally careful questioning revealed that with the 
exception of some acute childhood disease she had 
never been ill for a single day in her life. At the 
time of the roentgenogram (June 1g, 1929) she 
was in perfect health and has remained so ever 
since. There is, of course, no absolute proof that 
the many (more than 100) calcified nodules in her 
lung are due to tuberculosis, but it probably must 
be assumed that this is the case since, at least in 
temperate zones, there are no autopsy records of 
multiple calcified lesions in the lung which are not 
due to tuberculosis. This is an excellent example 
of how a hematogenous spread may occur and 
spontaneously heal without any noticeable symp- 
toms. 


irregular than in miliary tuberculosis. 
Histologically, productive processes, typi- 
cal epithelioid tubercles, are predominant. 

Frequently cavities are absent. If a 
bronchogenic phthisis complicates the pic- 
ture the cavity or cavities, usually in the 
upper parts of the lungs, are in no way dif- 
ferent from those in the usual Laennec 
lung. Hematogenous tuberculosis, however, 
not infrequently produces, as mentioned 
above, a type of cavity which seems to be 
fairly typical for this disease, that is, the 
so-called “‘Lochkaverne” of the German- 
literature (see Fig. 23). 

In patients who showed the “large type”’ 
foci and died from progression of the pul- 
monary disease one finds scattered through- 
out both lungs caseous tuberculous bron- 
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chopneumonias (see Fig. 24). In some of 
these cases the histological appearance of 
the pulmonary, and much more so of the 
extrapulmonary, foci is that of a primary 
tissue necrosis without any tissue reaction. 
Such foci may contain enormous numbers 
of tubercle bacilli (see Fig. 25). 

If the patient dies from an intercurrent 
disease or from an extrapulmonary tuber. 
culosis one may find the pulmonary lesions 
more or less healed. If the healing has taken 
place essentially by fibrosis the lung is 
likely to be shrunken in some parts and to 
show alveolar emphysema in other parts. 
The emphysematous portions are usually 


Fic. 23. Case No. 277. “Lochkaverne.”” This is the 
right upper lobe of a patient who died from bi- 
lateral caseous tuberculosis of the kidneys. This 
patient developed pulmonary tuberculosis in 1925. 
Thesymptomatology from hispulmonary condition 
was slight throughout the course of the disease. 
Roentgenologically there is early in the disease a 
fairly large fibrotic cavity in the left upper lobe 
and a large number of fairly evenly scattered soft 
foci throughout both lungs which showed progres- 
sive calcification in the fairly complete roent- 
genological series. The lung shows a large number 
of calcified foci up to 0.5 cm. in diameter, slight 
interstitial and pleural fibrosis, a few recent case- 
ated small bronchopneumonic foci (two of which 
are seen in the photograph next to the cavity) and 
a typical “‘Lochkaverne.”’ 


4 
‘ 
. 
| 
* 
q 
& 
igs 


VoL. XXXI, No. 4 


more or less subpleural. The interstitial 
fibrosis produces a very characteristic pic- 
ture of a fine grayish network on cut sur- 
face (see Fig. 26). The histological picture 
is characterized by a fibrous thickening of 
the alveolar walls, which shows various 
stages of hyalinization (see Fig. 27). The 
alveolar spaces are very irregular in size. 
Some are much smaller than normal and 
some are many times the size of normal 
alveoli. Other alveolar walls, and usually 
those closer to bronchi and blood vessels, 
show in addition dense round cell infiltra- 
tions (see Fig. 28). The interlobular septa 
and the larger peribronchial spaces show 


Fic. 24. Case No. 2466. Hematogenous tuberculosis 
with large exudative foci. This lung shows a charac- 
teristic picture of fairly large, evenly scattered 
exudative foci whose histological characteristics 
are in no way different from tuberculous broncho- 
pneumonias in bronchogenic phthisis. 


Hematogenous Pulmonary Tuberculosis 


Kic. 25. Case No. 2364. Hematogenous tuberculosis 
with large necrotic foci. This is the spleen of a 
young negro child who died of acute disseminated 
tuberculosis. It is shown here because this type of 
disseminated foci stands out much better in the 
spleen than in the lung for photographic reproduc- 
tion. 


the same type of changes in a more massive 
arrangement. The epithelium of the bron- 
chiolar walls may be well preserved while 
the rest of the wall is entirely replaced by 
fibrosis and lymphatic infiltration. Within 
the larger septa one finds occasionally a 
typical tubercle surrounded by dense fibro- 
sis (see Fig. 29). The healing by fibrosis 
may be found quite complete and exten- 
sive, so that many sections of the lung 
tissue do not show anything but non- 
characteristic fibrosis and some lympho- 
cytes in the interstitial tissue. One might 
have to search many sections before a 
typical tubercle is seen 

Other patients show the residues of 
hematogenous foci in the form of irregular 
fibrotic and calcified foci. The latter are 
usually not more than 0.5 mm. in diameter, 
although a few lesions may attain a con- 
siderably larger size. Even grossly these 
calcified foci are dissimilar from primary 
foci. Their multiplicity and their irregular- 
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ity of distribution prove conclusively that 
they are not primary lesions. Many of the 
calcified foci are connected by single 
strands of interstitial fibrous tissue as de- 
scribed above (see Fig. 30). The capsule 
of the individual foci is relatively thick 
compared with the calcified center; the 
surrounding parenchyma shows all those 


Fic. 28 


changes which, in primary foci, are char- 
acteristically absent, that is, anthracosis, 
single or multiple emphysematous blebs 
and atelectasis (see Fig. 31). 

One of the most characteristic and re- 
vealing features of these cases is the find- 
ing, both in the lung and in extrapulmonary 
organs of crops of small tubercles which are 
of distinctly different age, leaving very 
little doubt that several seedings at differ- 
ent times must have taken place (see Figs. 


Fic. 29 


Fics. 26, 27, 28 and 29. Case No. 1760. Hematogenous pulmonary tuberculosis, partly healed by fibrosis. This 
is the left upper lobe of the lung whose roentgenogram is shown in Figure 11. It shows very clearly the 
fine net-like appearance of interstitial fibrosis and in between small nodular lesions. Figure 27 is a section 
through the lung shown in Figure 26; it shows the general fibrotic thickening of the alveolar structure. 
Figure 28 is a section through the same lung showing marked fibrosis of a septum, a distorted small 
bronchus with well-preserved epithelium and two patches of dense, round cell infiltration. Figure 29 is a 
section through the same lung showing, in a small septum, a fibrotic giant cell tubercle. 
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and here too the lesions may indicate differ- 
ent periods of dissemination, resembling 
closely in this respect the pulmonary le- 
sions. The distribution of the lesions is 
quite irregular; it may be denser in the 
lung or in the abdominal organs. I had the 
occasion recently to autopsy a woman who 
had died of malignant neutropenia and 
whose abdominal organs were massively 
involved by two or three crops of tubercles, 
but whose lungs did not show any tuber- 
culous lesions. 
DISCUSSION 

The type of lesions under discussion 1n- 

dicates by their distribution that they are 


Fic. 31 


Fics. 30 and 31. Case No. 277. Calcified hematogenous foci. Figure 30 is a section through the lung shown in 
Figure 23. It shows a subpleural calcified nodule with thick capsule and radiating fibrous bands. The lung 
tissue immediately around the focus shows marked emphysema. Figure 31 is a section through a similar 
focus from the same lung under higher magnification. Here one of the radiating fibrous bands, mentioned 
in the text, is clearly shown. The calcified center contains some accumulation of anthracotic pigment. 


32 to 35). It should be emphasized that in 
these cases tubercles of different age are 
not an occasional finding. On the contrary, 
the two or three or four types of tubercles 
are found in large numbers, just as if 
tubercles from a few different cases of 
miliary tuberculosis had been superim- 
posed on each other. 

In the great majority of patients, but 
not in all, one finds extrapulmonary lesions 
much more numerous and more active 
than in bronchogenic tuberculosis. In 
many of these cases all the internal organs 
are involved to a greater or lesser degree, 


of hematogenous origin. Probably due to 
this vehicle of distribution the major mor- 
bid processes take place within the inter- 
stitial structure of the lung. This is most 
likely the reason for the fact that these pa- 
tients have little sputum with rare bacilli. 
Whether this fact explains, too, the paucity 
of clinical symptoms must, for the time, 
remain an open question. The pathological 
processes do not remain strictly interstitial: 
the appearance of bacilli in the sputum 
indicates small ruptures into the canalicu- 
lar system of the lung. Cases with large 
foci (pathologically, bronchopneumonias) 
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are probably always caused by a spilling to the rdle of the virulence of the bacilli. 
over of originally interstitial lesions into This factor was suggested to me by the ob- 
alveoli and bronchioli. In those cases in servation that acid fast bacilli of low viru- 
which the process remains restricted to the lence produced essentially interstitial proc- 
interstitial tissue, one might speculate as esses in the lungs of guinea pigs. 


Fic. 34 Fic. 35 


Fics. 32, 33, 34 and 35. Hematogenous pulmonary tuberculosis showing three different periods of seeding. 
Figure 32 shows part of the left lung of a patient who died of hematogenous pulmonary tuberculosis. The 
gross picture shows the relative irregularity in size and seeding of the foci. The next three pictures which 
are all sections through the same lung show tubercles of markedly different age. Figure 33 shows a coalesced 
tubercle with large caseous center and with typical pallisade arrangement of epithelioid cells in the pe- 
riphery. Figure 34 shows a partly fibrosed giant cell tubercle and 35 shows a completely fibrosed tubercle. 
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The clinical significance of hematogenous 
pulmonary tuberculosis is not only due to 
its peculiarities in regard to diagnosis and 
prognosis, but it may at times present im- 
portant and difficult problems in regard to 
treatment. When, documented by previous 
roentgenograms, it is known that a patient 
has had a bilateral hematogenous seeding, 
which developed into a unilateral broncho- 
genic tuberculosis, it may be very difficult 
to arrive at the proper judgment of how 
reliable the healing of the hematogenous 
foci in the better lung is and how great 
the danger of exacerbations under collapse 
therapy may be. Such knowledge is_ ur- 
gently required for all three types of heal- 
ing, that is resorption, fibrosis and cal- 
cification, but such knowledge is not avail- 
able at the present time. It is very im- 
portant, too, to know how much the cardio- 
respiratory function of the lung is impaired 
by the healed stages of a widespread hem- 
atogenous tuberculosis. This in itself pre- 
sents a problem in the indication for col- 
lapse therapy. Thorough studies on respira- 
tory function should clarify this point. 

As mentioned briefly above, it is not 
known whether all patients with diffuse 
chronic fibrosis have acquired their ail- 
ment through tuberculosis, or whether 
other diseases may produce an identical 
picture. Only careful serial roentgen studies 
will be likely to illuminate this point. 
Clinical observations should reveal the 
relations between healed hematogenous 
tuberculosis and certain cases of apparent 
primary fibrosis, and of cases of unex- 
plained impaired respiratory function with 
right-sided cardiac impairment. Intimate 
relations may exist between this type of 
tuberculosis and emphysema and bronchi- 
ectasis. 

SUMMARY 

1. Attention is drawn to a type of pul- 

monary tuberculosis which is most likely 
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caused by hematogenous seeding and which 
does not take the course of miliary tuber- 
culosis. 


2. This type of hematogenous pulmonary 
tuberculosis shows certain roentgenologi- 
cal, clinical and pathological character- 
istics. 


3. The roentgenological characteristics 
are: fairly evenly and symmetrically scat- 
tered shadows of slight density and of 
blurred outlines which undergo one of the 
following changes: disappearance (=re- 
sorption), increase in density (=fibrosis or 
calcification) or coalescence, terminating in 
the usual manifestations of bronchogenic 
phthisis. 

4. Clinically these cases are frequently, 
but not always, characterized by an 
astounding paucity of symptoms (and 
sometimes of physical signs as well), in 
spite of massive anatomical involvement, 
and by the difficulty of demonstrating 
tubercle bacilli in their sputum. 


5. The anatomical and histological char- 
acteristics include the more or less even 
seeding throughout both lungs (and fre- 
quently in extrapulmonary organs), the 
frequent absence of larger cavities, the 
absence of apparently old upper lobe 
lesions, the frequency of evidence of re- 
peated seedings and the type of healing 
mentioned above. Histological studies would 
indicate that the major part of the patho- 
logical processes occurs in the interstitial 
tissue. 


1 am much indebted to Dr. B. H. Douglas, former 
superintendent of the Maybury Sanatorium, for his 
permission to use the roentgenograms and clinical 
charts published in this paper. The following figures 
are copies from films from the Maybury Sanatorium: 
1, 2, 5, 6, 7, 8, 9, 10, 12, 13, 14, 15, 16, 20, 21, 22. I 
wish to acknowledge my indebtedness to Dr. J. A. 
Miller, New York City, for permission to reproduce 
the film shown in Figure 17. 
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ROENTGEN DIAGNOSIS OF MEDIASTINAL TUMORS 
AND THEIR DIFFERENTIATION* 


By GEORGE E. 


PFAHLER, M.D., Sc.D. 


Professor of Radiology, Graduate School of Medicine, University of Pennsylvania 
PHILADELPHIA, PENNSYLVANIA 


6 be FACT that the roentgenologist is 
called upon for the most important 
evidence in the diagnosis of mediastinal 
tumors places upon him a grave respon- 
sibility. In some cases if he has consider- 
able experience there will be little difficulty 
in making a diagnosis; in most cases the 
history, physical signs, and all clinical 
evidence must also be taken into considera- 
tion; and at times the most thorough ex- 
amination by the most expert roentgen- 
ologist combined with all other clinical 
evidence will not enable him to make an 
exact diagnosis. A biopsy on a mediastinal 
tumor is a most hazardous procedure. 
Therefore, a review of this subject is 
justifiable, although it has been recently 
and ably presented by Haagensen* and 
Arens.' As clinical roentgenologists, we 
are not called upon merely to study pri- 
mary mediastinal tumors, but we must 
differentiate or diagnose every abnormal 
mediastinal shadow that resembles a tu- 
mor. In general, one must differentiate the 
benign and malignant tumors, the sub- 
sternal goiters and substernal abscesses, 
enlarged thymus and thymomas, leucemia 
and lymphoblastomas, inflammatory en- 
largement of the lymphatic glands, medi- 
astinal abscess and cysts, and the various 
types of aneurysms. 

This study is based upon a review of 219 
cases giving abnormal mediastinal shadows 
diagnosed as tumors. In the practical study 
of any abnormal mediastinal shadow one 
must determine a number of factors: (1) 
Its size must be measured when possible. 
(2) Its shape must be studied, whether 
sharply defined, smooth on the edges and 
globular; or irregular and indefinite in 
outline, infiltrating in character; a single 
mass or a conglomeration of glands or 


small tumors. (3) Its location should be 
identified, whether in the superior, middle, 
or inferior, and whether in the anterior or 
posterior mediastinum or developing about 
the bronchi. (4) Its relations, whether in 
line with the aorta, a part of the cardiac 
shadow, or surrounding the main bronchial 
stem; whether unilateral or bilateral, and 
whether it communicates with or displaces 
the esophagus or the trachea. (5) Pulsation 
must be looked for roentgenoscopically 
and we must note whether it is expansile 
or transmitted, and whether part or all of 
the tumor is involved in the pulsation. (6) 
Movement. One should observe whether 
the tumor moves with the heart, the dia- 
phragm, or with respiration, or whether it 
is firmly fixed. 

These observations cannot be made by 
merely looking at a film which has been 
made by a technician. A careful roentgeno- 
scopic examination is required in every 
angle and position, with films in every 
position in which the abnormality is best 
shown. Potter-Bucky diaphragm films in 
anteroposterior or posteroanterior and in 
the transverse positions are often useful in 
determining compression effects, or dis- 
placement of the trachea, and to show the 
internal structure of the tumor. The study 
of the esophagus by opaque material is 
necessary in any obscure case to determine 
its relation to the abnormal mediastinal 
shadow, and to see whether the esophagus 
is compressed or displaced by the tumor. 

Substernal thyroid tumor is usually an 
extension downward of a_ suprasternal 
goiter, which then involves no difficulty in 
diagnosis, especially if associated with toxic 
symptoms. At times it may be entirely sub- 
sternal. Even then, if it widens from below 
upwards, moves with the trachea or larynx, 


* Presented before the New York Roentgen Society, December 19, 1932, and before the Philadelphia Roentgen Society, 


January 4, 1933. 
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and shows no pulsation, a diagnosis can be 
made. If, however, there is a complete 
substernal goiter that has become malig- 
nant, or if there is an aberrant or super- 
numerary goiter, the diagnosis becomes 
most difficult. It may compress the trachea 
backward or displace it laterally. Cal- 
careous deposits may be present. Nodula- 
tion, irregularity, and fixation or infiltra- 
tion, together with rapid growth, suggest 
malignancy. 

Enlarged thymus is usually a diagnostic 
problem only during childhood. The age, 
inspiratory stridor, dullness over the ster- 
num, lymphocytosis associated with sub- 
sternal tumor mass, sharply outlined, with 
possible compression of the trachea shown 
in the lateral view will usually determine 
the diagnosis. Holzknecht found that the 
thymic tumor is not always supracardiac, 
but may reach the diaphragm and may re- 
semble pericardial effusion. My chief 
difficulty in this group of cases is the differ- 
entiation of a mass of enlarged lymph 
nodes. These are more likely to be irregular 
in outline, show nodular formation, sur- 
round the trachea and bronchi (in the 
lateral views), and do not compress the 
trachea. However, since both yield to ir- 
radiation the differentiation is of less prac- 
tical importance. 

Thymic enlargement may be associated 
with and a part of lymphatic leucemia 
(Craver and MacComb,? and Orth*). Mar- 
golis,> at the Mayo Clinic, found the thy- 
mus enlarged in 12 per cent of 32 cases. The 
enlargement was due to infiltration with 
lymphocytes. 

The benign mediastinal tumors consist of 
cysts, fibroma, lipoma, chondroma, gangli- 
oneuroma, neurofibroma, osteoma and 
myxoma. They usually develop slowly, give 
relatively few symptoms, and rarely cause 
displacement or compression (Schinz). It 
is self-evident that any tumor which de- 
velops in the anterior mediastinum must 
cause displacement. Harrington‘ has _re- 
cently said, “All mediastinal tumors are 
potentially malignant” and that most cases 
can be definitely diagnosed only by the aid 
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of the roentgen ray, whether or not they 
produce symptoms, and regardless of the 
physical signs. 

Dermoid cysts are usually located in the 
upper, anterior mediastinum, are sharply 
defined, asymmetrical and_ elongated 
(Lenk). Films made with the Potter-Bucky 
diaphragm may serve to show teeth or some 
bony material. The clinical observation of 
the expectoration of hair or other char- 
acteristic tissues may at times help to 
differentiate it from branchial cysts, echin- 
ococcus cysts and fibromyomata. All are 
rounded, sharply defined and are apt to 
be unilateral. Cysts from bone necrosis may 
be present anteriorly or posteriorly, but 
the recognition of the associated diseased 
bone will make the diagnosis. 

Diverticulum of the pericardium, which 
isusuallyincorrectly diagnosed asaneurysm, 
is a rare tumor (Kienbéck and Weiss). It 
is superadded to the cardiac shadow, 1s 
rounded, sharply defined and pulsates. It 
is usually on the right side, and is not 
associated with enlargement of the aorta. 

Lipomata and fibromata are usually 
located in the anterior mediastinum and 
may grow to enormous size before causing 
serious symptoms. 

Neuromata (mostly neurogangliomata) 
originate posteriorly on one side, the 
outline is sharp, indicating the benign 
nature, the outline is curved. They orig- 
inate in the costomediastinal angle, and are 
shown to be posterior to the heart in the 
lateral view. They must be differentiated 
from encysted emphysema or pleural ef- 
fusion in the posterior mediastinum. The 
history and inflammatory symptoms, pre- 
ceding or associated, will usually suffice 
to diagnose the latter conditions. 

Aneurysms, especially the partially healed 
and dissecting variety, are often difficult 
to differentiate from benign tumors, and 
at times from malignant tumors. The pres- 
ence of a positive Wassermann reaction, a 
possible pulsation in some part of the tu- 
mor, its origin from the aorta in some part 
of its course, and the associated arterio- 
sclerosis, and associated circulatory symp- 
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Fic. 1. Case 1. December g, 1929. Shows mediastinal 
carcinoma. Roentgenogram taken by Dr. George 
W. Grier. 


toms will usually serve to differentiate 
them from tumors. 

Primary malignant tumors are classified 
by Haagensen as follows: 


1. Lymphosarcoma. 
a. Small round-cell lymphosarcoma (malig- 
nant lymphocytoma). 
b. Large round-cell lymphosarcoma (retic- 
ular cell lymphosarcoma). 
. Hodgkin’s disease. 
. Leucemic lymphoma. 
. Leucosarcomatosis 
. Thymic carcinoma. 


Ww 


From a practical diagnostic standpoint 
one must also take into account the 
metastatic malignant mediastinal tumors. 
They may produce their first symptoms in 
the mediastinum. Usually they are mul- 
tiple in character, and when associated 
either with the history of a primary lesion 
or with lesions in the parenchyma of the 
lung, the diagnosis becomes easier, but at 
times when the primary symptoms are in 
the mediastinum and other lesions are 
found at autopsy, even the pathologist can- 
not determine at autopsy whether the 


lesion was primary or secondary, as in the 
following case in which both ovaries were 
involved by primary carcinoma which gave 
no symptoms until the end of the illness: 


Case 1 (Figs. 1, 2 and 3). Female, aged 
twenty-nine, was referred to me by Drs. Grier 
and Shapera of Pittsburgh, and Wm. E. 
Christie of Philadelphia, on January 15, 1931. 
She gave a history of a choking sensation and 
dyspnea beginning one and one-half years 
ago, especially after exertion, with swelling and 
cyanosis of the face in the morning. A tumor 
was found by Dr. Grier on Dec. g, 1929, pro- 
jecting from the middle mediastinum toward 
the right. It was about the size of a hen’s egg, 
indefinite in outline, invading the right lung 
area. Roentgen treatment was given by Dr. 
Grier during December, 1929, and February, 
April and July, 1930. This relieved her symp- 
toms and caused almost complete disappear- 
ance of the abnormal mediastinal tumor shad- 
ows, and he found no indication for treatment 
in October, 1930. She developed influenza in 
December, 1930. This was followed by a recur- 
rence of her symptoms, associated now with 
pain in her right upper chest. 

When I examined her, she was able to move 
about, but had very marked dyspnea, cough 
with expectoration of white, sticky mucus but 
no blood, and a swollen cyanotic face. She had 


Fic. 2. Case 1. January 17, 1930. Shows disappear- 
ance of the carcinomatous mass under treatment 


by Dr. George W. Grier. 
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no fever. She had an injury to her right knee 
three months previously. No roentgen evidence 
of bone injury was found but the knee was 
placed in a cast for three weeks, but there was 
pain and lameness until her death. 


Report from Pittsburgh Diagnostic Clinic, Dec. 
I7, 1929. 


“The patient was examined by Drs. H. A. Ander- 
son, S. A. Chalfant, L. H. Criep, and C. H. Marcy. 
The roentgen studies were made by Dr. G. W. Grier, 


we 
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Aside from these symptoms and signs, patient’s 
health is apparently unimpaired and there has been 
practically no change in weight. In view of all the 
above, we believe that there 1s some localized mass 
or other abnormality in the chest which is giving rise 
to these symptoms of obstruction. Roentgen exam- 
ination shows a large mass, apparently of glands, 
lying at the root of the right lung. Whether this 
mass of glands alone is causing obstruction or 
whether it is a part of a process of general adenop- 
athy which is involving adjacent structures, particu- 
larly the thoracic duct, we are unable to say. As 


Fic. 3. Case 1. April 23, 1931. Shows the recurrence of the tumor with double hy- 
drothorax, and the photographs of the specimens after autopsy of the primary 


carcinoma, involving both ovaries. 


and laboratory tests by Dr. M. H. Baker and G. W. 
Grier. All have agreed on the following: Diagnosis: 
Adenopathy, root of right lung, nature undeter- 
mined. Discussion: Patient presents signs and symp- 
toms which are very suggestive of some retromanu- 
brial pressure giving rise to symptoms of tightness of 
the neck, choking, respiratory distress on lying down 
and obstruction to the apparent flow of lymph from 
the upper extremities. These symptoms have all de- 
veloped within the past three months. The particu- 
larly suggestive symptoms are the sense of choking, 
fullness in the neck and heavy breathing when lying 
down. Signs are swelling of the face developing dur- 
ing the recumbent position and dilatation of venules, 
especially across the chest and down both arms. 


noted in Dr. Grier’s report, it 1s impossible to defi- 
nitely diagnose the nature of this mass of glands by 
their appearance. Therefore, it is necessary to con- 
sider the clinical signs and symptoms and, in view of 
all findings, we do not believe the glands are malig- 
nant, but are probably in the form of a chronic in- 
fHammatory reaction. Hodgkin’s disease, lympho- 
sarcoma, tuberculosis and lues, we believe are all 
eliminated by the absence of any clinical signs or 
symptoms. We therefore find it necessary to let the 
diagnosis rest on the basis of an enlarged mass of 
glands of undetermined nature and to assume that 
these glands are responsible for the pressure symp- 
toms of which the patient complains. All other ex- 
aminations, as you will note in the reports, are 
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essentially negative. Patient’s general physical con- 
dition, aside from findings detailed above, is normal 
throughout. Basal metabolism was at the lower limit 
of average normal. Whether this has any significance 
we are unable to state. Blood count shows a very 
slight secondary anemia, but not enough to be of any 
clinical significance. Serological tests are negative, 
and the urine examination was negative, blood 
chemical tests, likewise, are all within the normal 
limits. Renal function test was normal; gastric anal- 
ysis shows a normal acidity, no blood lactic acid or 
bile. Roentgen examination of the sinuses shows them 
to be clear, with possible exception of a slight thick- 
ening of the membrane of the left antrum. Roentgen 
examination of cervical spine shows it to be normal 
throughout. Cholecystograms show the gallbladder 
to be normal in size, contour, density and function. 
Roentgenograms of gastrointestinal tract likewise 
show it to be normal throughout, there being no evi- 
dence of any ulcer, spasm, or tumor formation. Pelvic 
examination did not disclose any abnormality. Skin 
sensitization tests showed nothing definite except for 
a moderate sensitivity to dust, buckwheat, oats, 
beef meat and chicken meat. Dental examination is 
negative as far as any apical infection is concerned. 
Special examination of lungs by Dr. Marcy shows no 
signs of any acute inflammatory reaction in the lung. 
Briefly, therefore, our findings show a large mass of 
glands lying at the root of the right lung and in view 
of the symptoms of obstruction to the return flow of 
lymph and blood from the upper extremities we are 
inclined to believe that in some way or other this 
mass is responsible for the partial obstruction. The 
true nature of this mass we are unable to diagnose. 

Treatment. The treatment should be directed to- 
ward reducing the size of the enlarged glands as 
much as possible. We therefore strongly advise that 
this patient have deep roentgen therapy applied over 
the enlarged glands in an attempt to reduce their 
size. If this can be effected, we believe that there will 
be marked amelioration of symptoms. No other par- 
ticular treatment is indicated. 

Prognosis. Prognosis in this case must remain in 
abeyance until effect of treatment can be estimated. 


The observations made by myself and my 
colleagues at Graduate Hospital were as fol- 
lows: She was brought to my office on Jan. 15, 
1931, with weakness, very marked dyspnea, 
swelling of the neck, and cyanosis upon slight 
exertion. A thorough roentgen study was made 
of the chest. There was opacity of two-thirds 
of the right lung area, with free fluid (estimated 
3-4 pints), and a large mediastinal tumor which 
did not pulsate. This tumor involved the upper 
and middle mediastinal area, extending into 
the right lung. There was, however, only 
moderate displacement of the mediastinal 
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tissues to the left, which I judged to be due toa 
fixation of the tumor mass. I found no evidence 
of compression of the trachea in any direction, 
but the right bronchus was constricted or 
compressed. 

On Jan. 16, 1931, Dr. Rothchild removed 30 
oz. of bloody serum from the right chest cavity 
(not all was removed because of a severe attack 
of dyspnea and cyanosis). I then found in ad- 
dition to the mediastinal tumor, similar solid 
tissue involving the lower third of the right 
lung area, and extension of the mediastinal 
tumor into the left lung area, and I made a diag- 
nosis of malignant disease. There was no pneu- 
mothorax at this time, which we feared because 
of the above attack. Repeated blood examina- 
tions showed only slight anemia, which we 
thought favored a diagnosis of sarcoma, in- 
stead of carcinoma. 

When examined February 16, 1931, after 
considerable roentgen treatment, the tumor at 
the middle area of the mediastinum had nearly 
disappeared and in the upper mediastinum had 
decreased. 

An examination of the right knee on Febru- 
ary 4, 1931, showed decalcification in the cen- 
tral portion of the lower extremity of the femur 
over an area 2.5 cm. in diameter, which had 
increased on February 16. 

The patient had bloody serum removed re- 
peatedly from the right chest. Sedimentation 
and examination by Dr. Eugene Case showed 
no recognizable cancer cells. We were unable to 
prevent rapid accumulation of fluid in the 
chest, and by March 10, dyspnea, cyanosis, 
and swelling of the face and neck had increased. 
She died on April 28, 1931. 

Autopsy by Dr. Eugene Case, April 28, 1931. 
(Pathological notes abbreviated.) 

Peritoneal Sac. About 700 to 800 c.c. of a 
straw-colored, clear fluid was removed from the 
sac—some adhesions found between the omen- 
tum and the old surgical wound. The appendix 
was not present. In the pelvic cavity there was 
found a large tumor mass of the left ovary, the 
size of a fist. The right ovary also showed a 
small tumor the size of a walnut. 

Pleural Sac. Dense adhesions were found be- 
tween the sternum and the anterior mediastinal 
nodes, which were fibrous and hard. This looked 
like cancerous tissue; 1,350 c.c. of a clear, straw- 
colored fluid was removed from the left pleura! 
cavity with some fibrous flakes. The left lung 
was compressed and small in size, and no adhe- 
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sions were present. About 700 to 800 c.c. of 
fluid, straw-colored, and clear, containing many 
fibrinous flakes was removed from the right 
chest cavity. The lung was found adherent to 
the posterior surface of the sternum and to the 
tumor mass in the anterior mediastinum. The 
lung was also displaced and compressed by the 
fluid. At the base of the sac and near the 
diaphragmatic wall and beside the spinal col- 
umn, there was some plastic exudate found and 
several areas of metastasis in the connective 
tissue. The bones did not show any softening 
around this area. The left chest cavity was 
smooth and shiny. The tumor mass extended 
from the neck downward to the edges of the 
diaphragm running in the median line directly 
behind the sternum, and about | to 14 inches 
in width. It was found closely adherent to the 
right lung and part of it to the superior surface 
of the diphragm anterior to the bronchi and 
esophagus. 

Pathological Diagnosis. Hydrothorax—bi- 
lateral; chronic plastic pleurisy—right side; 
atelectasis of both lungs; metastasis of the an- 
terior mediastinal nodes; hydropericardium and 
mycardial degeneration; pericarditis (apex of 
heart); metastasis of the liver; chronic passive 
congestion and fatty infiltration of the liver; 
passive congestion of the kidneys ; passiv e con- 
gestion of the spleen; primary carcinoma of the 
ovary; appendectomy (many years ago); edema 
of the vulva—mild degree; hypertrophy of the 
breasts; surgical scar, abdomen, median line; 
multiple scars of puncture wounds—right 
back; roentgen discoloration of the skin of chest 
and breasts; ascites—mild grade. 

Microscopic Diagnosis. Tumor mass and part 
of right lung—carcinomatous growth seen in the 
mediastinal node with some infiltration into 
lung (only few spots found); mediastinal node, 
carcinomatous growth; kidney, passive conges- 
tion with nephrosis; lymph node, chronic 
adenitis, no metastasis noticed; fibrinous exu- 
date from right chest, blood clot with fibrin 
well organized and scattered about are several 
nests of carcinoma cells; liver, fatty infiltration 
with metastasis, carcinoma; breast, hyper- 
trophy with atrophy of the glands and ducts; 
ovary, primary carcinoma; right lung, atelecta- 
sis with fibrotic changes of alveoli and metasta- 
sis; infiltration with large mass, nuclear. wander- 
ing cells. ‘ 


Remarks. This case illustrates one of the 
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great difficulties in differentiating between 
a metastatic malignant disease, and a 
primary malignant disease of the medi- 
astinum. The symptoms and history would 
indicate that the primary growth began i in 
the mediastinum, for the mediastinal symp- 
toms had existed about a year and a half 
before death. They responded to irradia- 
tion. At the beginning of these symptoms, 
the pelvic examination by an expert showed 
no evidence of disease, and yet at autopsy, 
Dr. Case was of the opinion that the dis- 
ease in the mediastinum and right lung and 
elsewhere in the chest was most likely 
metastatic from the ovaries, but he admits 
that he cannot be sure on this point from 
the mere microscopic study. It is further 
remarkable that the metastatic carcinoma 
should have yielded, at least temporarily, 
to irradiation and the patient be practically 
rn. 3 -free for about six months. 
1) Lymphosarcoma. 

(a) Small, round cell lymphosarcoma has 
been found by Haagensen from records 
in the literature to be exceedingly rare and 
he says, ““To judge from the few available 
reports, it usually occurs in children, oc- 
cupies the thymic region, and metastasizes 
widely.”’ These facts taken with the roent- 
gen finding of mediastinal tumor, metasta- 
sis, slight radiosensitivity and rapid, fatal 
termination (seven weeks from first symp- 
toms, Haagensen’s case) would suggest the 
diagnosis. I have treated 3 cases, 2 were 
confirmed by autopsy, one reported here- 
with. 

(4) Large, round cell lymphosarcomas 
are thought to be the most frequent of all 
the malignant tumors of the mediastinum, 
and according to various authors, they arise 
from the mediastinal lymph nodes, or from 
the thymus. They appear to be highly 
radiosensitive. They are usually seen as 
localized, multiple, nodular and rounded 
shadows, surrounding the bronchi and 
great vessels. They must be differentiated 


from aneurysm. Even aneurysms may be 


multiple, or one may have a large aneurysm 
and numerous daughter aneurysms, which 
may give much difficulty in diagnosis. A 
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Fic. 4. Case 11. June 10, 1932. Lymphosarcoma. 
Posteroanterior view shows a large tumor mass in 
the upper mediastinum causing extreme compres- 
sion on the esophagus. 


positive Wassermann test in aneurysm, the 
expansile pulsation, and no response to 
irradiation will serve to differentiate. 
ymphosarcoma, on the other hand, tends 
to infiltrate the surrounding tissue, is 
usually multinodular, and responds to ir- 
radiation. 


Case of lymphosarcoma causing pressure ob- 
struction of the esophagus. 

Case 11 (Figs. 4, 5, 6 and 7). Male, aged 
forty-five, referred by Dr. M. Margclies, 
Coatesville, Pa., was admitted to Graduate 
Hospital, June 10, 1932, and died July 20, 1932. 
Patient was well until two months before com- 
ing to the hospital, when he developed a wheez- 
ing, shortness of breath, and cough on his way 
home from work, as a helper in a steel plate 
mill. The cough was productive of white mucus, 
no blood. The chief complaint was difficulty in 
swallowing, but he compained of shooting pains 
through the left side of his back. He had lost 
20 pounds in weight. His blood pressure was 
110/80. The left arm showed a lower systolic 
pressure than the right. 

He was first examined in my office and I 
found a large mediastinal tumor approximately 
the size of a fist, pressing upon the esophagus, 
sufficient to reduce the stream of opaque ma- 
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terial passing the esophagus to a thickness of 
about 3 mm. In a posteroanterior teleroent- 
genogram on the level with the second costal 
cartilage, this tumor measures II cm. in width. 
The tumor pressed from before backwards, 
and the thickness in the anterposterior direction 
was estimated to be g cm. No other glands were 
palpable. A diagnosis of mediastinal tumor was 
made, probably either Hodgkin’s disease or 
lymphosarcoma. The fact that no other glands 
were palpable favored the diagnosis of lympho- 
sarcoma. 

While in the hospital, he ran an irregular, 
septic temperature varying between 102° and 
97°F. Pulse was always abnormally rapid, and 
ranged from go to 140. Respirations 20 to 30. 

Under roentgen treatment, the tumor mass in 
the mediastinum gradually disappeared so that 
after four weeks it had practically disappeared, 
but within a week after admission to the 
hospital, it was recognized that he also had an 
abscess in his lung, and he expectorated con- 
siderable mucopurulent material. The sputum 
examination showed no acid fast bacilli or 
yeast molds, but showed streptococci and 
staphylococci. The blood examinations showed 
nothing that was characteristic of any particu- 


Fic. 5. Case 11. June 10, 1932. Oblique view shows 
tumor mass which completely compressed the 
esophagus permitting the swallowing of liquids 
only with the greatest difficulty, 
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lar diagnosis, simply a high leucocytosis, and 
a moderate grade of anemia. 

A bronchoscopic examination made by Dr. 
Gabriel Tucker on June 27, 1932, showed no 
evidence of abscess. Lipiodol injection showed 
clearly that the abscess was extrabronchial, 
and the lipiodol passed around this abscess 
cavity, which was located in the inner posterior 
portion of the left base of the lung. The broncho- 
scopic diagnosis was: “‘Compression stenosis 
and displacement of the lower trachea. Re- 
tention of secretion in both lower lobes.” 

Dr. Edward Steinfield took charge of the 
patient’s general medical condition. (For the 
sake of brevity, many hospital records are omit- 
ted.) 

The autopsy findings as given by Dr. Eugene 
Case were as follows: Emaciation; mediastinal 
tumor; acute serofibrinous pericarditis; col- 
lapse of the lower lobe of the left lung; mu/tiloc- 
ular abscess of the left lobe (lower); purulent 
bronchitis of both lungs; bilateral emphysema; 
enlarged congestion of the kidneys; enlarged 
spleen of acute infection; passive congestion of 
the kidneys; passive congestion of the liver. 

With regard to the roentgen treatment, 
the patient was treated by moderate doses 
directed toward the mediastinal tumor, so 
that he had 12 per cent posteriorly, 125 per 
cent anteriorly, over the mediastinum, 150 per 
cent laterally on the left side, 100 per cent 


Fic. 6. Case u. July 15, 1932. Shows disappearance 
of the tumor mass and the formation of a large 
cavity, extrabronchial, on the left side, 
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Fic. 7. Case u. July 15, 1932. Oblique view shows 
complete disappearance of the mediastinal tumor, 
and shows the cavity in the left lung area near the 
hilus, which was extrabronchial. 


laterally on the right side; 50 per cent in each 
supraclavicular region. 

Remarks. From the clinical symptoms 
and roentgen findings in this case, my 
diagnosis is lymphosarcoma. I make this 
diagnosis even in the absence of other 
glandular enlargement, but with a localized 
tumor in the anterior mediastinum pressing 
the esophagus backward and giving as the 
chief symptom difficulty in swallowing. 
This responded rapidly to irradiation. The 
patient had evidence of an associated in- 
flammatory process above the root of the 
left lung which later developed into a defi- 
nite abscess. It is remarkable that at 
autopsy no microscopical evidence of tu- 
mor tissue either sarcoma or carcinoma was 
found but the entire upper mediastinum 
was involved by a fibrinous or cartilaginous- 
like material which enveloped and com- 
pressed the mediastinal organs. It would 
seem that since all evidence of tumor tissue 
had disappeared as a result of the irradia- 
tion, an early diagnosis and early treat- 
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Fic. 8. Case 11. Small round cell lymphosarcoma. 
March 4, 1929. Shows a large thymoma in the 
mediastinum with enlarged cervical lymph nodes, 
symptoms having developed in a few weeks. 


ment might have saved his life. The patient 
really died from the septic pulmonary con- 
dition which was present when he was re- 
ferred for irradiation. 

(2) Hodgkin's disease or malignant lym- 
phogranuloma, when in the mediastinum, 
shows multiple glandular enlargement in 
the earlier stages, but later may become 
one large mediastinal mass varying in size, 
but may fill a third or more of the thoracic 
cavity. The appearances in Hodgkin’s dis- 
ease, therefore, will vary with the stage in 
which the case is examined. Both sides 
are involved, though the impression is 
gained that there is more involvement on 
the right. Hodgkin’s disease causes no dis- 
placement of the mediastinal organs. The 
heart shadow may be entirely covered by 
the tumor. No pulsation is shown, which 
fact helps to differentiate this disease from 
aneurysm. The shadows are more sharply 
defined and more massive or more dense 


than in carcinoma. A lymphogranuloma 
may be nodular at one stage and then may 
become smooth at the edges. They may 
show extensive infiltration in the surround- 
ing lung. The disease may press upon a 
bronchus and cause atelectasis, or may be 
scattered through the lung and resemble 
miliary tuberculosis. 

The radiosensitivity will serve to differ- 
entiate these tumors from all of the benign 
tumors, and from aneurysms. The blood 
studies will serve to differentiate from 
leucemic lymphoma, and the relative in- 
creased radiosensitivity, together with the 
likely involvement of the cervical and 
axillary nodes, will serve to differentiate 
from carcinoma, and probably help in 
differentiating from lymphosarcoma. 

(3) Leucemic lymphoma may resemble 
lymphosarcoma or Hodgkin’s disease and 
one is chiefly dependent upon the blood 
study for the diagnosis. In fact, the follow- 
ing case would seem to indicate, as Mal- 
lory believes, that lymphosarcoma, Hodg- 
kin’s disease, lymphatic leucemia, and 
thymoma, are only stages in the same dis- 


ease. 


Fic. g. Case 11. March 13, 1929. Shows the response 
to a I$ per cent erythema dose of high voltage 
roentgen rays, but which was followed by a severe 
toxemia. 
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Small round cell lymphosarcoma terminating 
as lymphatic leucemia. A very large mediastinal 
tumor diagnosed as cervical adenitis (tuber- 
culous?), Hodgkin's disease, lymphosarcoma and 
lymphatic leucemia at various stages. 

Case 111 (Figs. 8 and g). Male, aged twelve, 
was referred to me March 4, 1929, by Dr C. J. 
Dietrick, of Reading and Dr. Arthur A. Cope, 
of Hamburg, Pa. He had first been seen by Dr. 
Cope one year previously on account of “‘swol- 
len glands” of the neck associated with malaise. 
(Had tonsillectomy at age of nine.) These at- 
tacks had been recurring from time to time and 


BLOOD EXAM 


Date Doctor Hb W. 
Apr., 1928 75 7 
Dec., 1928 Fox 75 8 
2-23-29 Fox 78 4,450,000 6 
3-5-29 Saxon 82 4,400 ,000 g 
3-77-29 G. Hosp. 7 
3-11-29 G. Hosp. 86 4,370,000 13 
3-22-29 G. Hosp. 65 4,300,000 86 
3-27-29 G. Hosp. 27 
3-29-29 G. Hosp. 52 3,180,000 52 


Few nucleated forms; anisocytosis; poikilocytosis; polychromatophilia; few immature cells; no platelets. 


SPECIAL CHEMICAL EXAMINATIONS OF BLOOD AND URINE 


Date 3-7-29 3-9-29 3-12-29 3-16-29 3-22-29 3-26-2 
Sugar 100 
Creatinine 8.8 Neg. 8 6. 4.6 2.4 3.5 
Uric acid 1g. 10 8 8c 13.5 
Urea 160, Neg. 160 .¢ 130 Neg. 40 40.0 40 
Chlorides 49.0 


36 Vol. %—carbon dioxide combi 


would last from one to two weeks, associated 
with fever from 100° to 102° F. These cervical 
lymph nodes were isolated, and at times were 
associated with enlargement of the lymph 
nodes in the groin; clinically they were thought 
to be tuberculous. 

In April, 1928, Dr. A. E. Fox excised a lymph 
node from the neck which was examined by Dr. 
Bissell; he could find no giant cells of tuber- 
culosis or Hodgkin’s disease and made a diag- 
nosis of single lymphoma originating as hyper- 
plasia from some proximal infection. - 

On February 15, 1929, the patient developed 
typical pressure cough, and a roentgen exam- 
ination at St. Joseph’s Hospital, Reading, Pa., 
showed a large tumor filling more than one- 
third of the thoracic cavity and involving the 
mediastinum. When I examined him on March 
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4, 1929 (thirteen days later), there was a defi- 
nite increase and more than half of the thorax 
was involved. At this time in a teleroentgeno- 
gram at 2 meters, the tumor measured 1g cm. 
in width while the thoracic cavity measured 23 
cm. on a level with the gth rib posteriorly. 
The liver was enlarged. I recommended roent- 
gen irradiation to the mediastinum, and ulti- 
mately to the entire lymphatic system. I gave 
15 per cent of an erythema dose. This was fol- 
lowed by a severe toxemia, and rapid disap- 
pearance of the tumor, so that within a week 
it had nearly disappeared, and after another 
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week it had grown again to about half its orig- 
inal size. During this time Dr. H. L. Bockus 
cared for him medically at the Graduate 
Hospital. A 5 per cent erythema dose was 
given over the left groin on March 23 and 28, 
over the abdomen on March 25, and over the 
right groin on March 26. His temperature 
varied from 97° to 100° F. He became progres- 
sively weaker, he had much nausea and vomit- 
ing with pains in his teeth and jaws. The liver 
and spleen became enlarged to the crest of the 
ilium and palpable lymph nodes developed in 
the neck and groins. His symptoms and blood 
count clearly indicated a lymphatic leuce- 
mia. 

A cervical lymph node removed by Dr. Wm. 
Bates and examined by Dr. Eugene Case, on 
March 19, showed lymphosarcoma. 


q 
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Autopsy, March 31, 1929, by Dr. Eugene 
Case, at the Graduate Hospital. 

Thorax. When the sternum is removed a 
large, yellowish-white, soft, cellular mass comes 
into view. It extends from the root of the neck 
almost to the diaphragm, covering most of the 
pericardium to which it is attached. Along its 
edges, there are a number of smaller nodules 
growing out from it. This mass is the thymus, 
together with many additional lymph nodes. 

Pericardium. The anterior surface has the 
thymic mass attached to it, but the inside is 
free from any tumor formation. Subserous pe- 
techiae present. The fluid present is clear and 
slightly excessive. 

Pathological Diagnosis. Emaciation; an- 
emia; subcutaneous, submucous, especially in 
the urinary tract, subserous hemorrhages; 
moderate amount of ascites; hydrothorax, right 
side, very little in left; edema of lung, left; 
bronchopneumonia of left lung; hemorrhage 
into left lung; atelectasis of right lung; marked 
enlargement of spleen (leucemic?); edema of 
kidneys; enlargement of liver (leucemic?); 
enormous enlargement of thymus; marked en- 
largement of the lymph nodes generally; ten- 
tative gross diagnosis, leucemia. 

Microscopic diagnosis of tumor, lympho- 
sarcoma. 


Microscopic Diagnosis. 


Heart. Muscle fibers are widely separated; 
in some areas it stains poorly. There are areas 
of round cell infiltration and marked conges- 
tion. Some vessels show congestion. 

Liver. Parenchymatous changes in the cells 
with passive congestion; numerous areas of 
round cell infiltrations—leucemia. 

Adrenal. Medulla congested with round cell 
infiltrations; in cortex near the capsule at focal 
areas are also some round cell infiltrations. 

Pancreas. Post-mortem changes of the cells; 
hyperplasia of the interlobular connective tis- 
sue and in this tissue are numerous small areas 
of round cell infiltrations. Islands of Langerhans 
show slight changes. 

Kidney. Parenchymatous changes of cells in 
tubules and glomeruli—whole area shows in- 
filtration with round cells, mostly lymphocytes. 

Thymus. Appears very cellular in texture, 
mostly lymphocytes; Hassall’s corpuscles not 
seen. 

Testicle. Hyperplasia of the connective tissue 
stroma and parenchymatous changes of the 
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seminiferous tubules and infiltration of the 
whole organ with lymphocytes. 

Bronchial lymph node—metastatic |ympho- 
sarcoma? 


Bone marrow—infiltration of lymphocytes 
and hyperplasia, very little marrow fat tissue 
present (leucemia). 


Remarks. This seemed clinically to be a 
case of cervical adenitis, possibly tuber- 
culous for about a year and a lymph node 
showed no lymphosarcoma. During this 
time the blood showed no suggestion of 
leucemia. He then developed rather rapidly 
a large mediastinal tumor, which was ex- 
tremely radiosensitive, and within two 
weeks a lymph node removed from the 
neck showed lymphosarcoma. He then 
developed the blood picture and clinical 
symptoms of lymphatic leucemia and at 
autopsy no lymphosarcoma was found in 
the neck, but a lymphosarcoma of the 
small, round cell type was found occupying 
the thymic region and filling about one- 
third of the chest cavity, with deposits of 
tumor tissue in every organ examined. Dr. 
Case believed that the tumor cells were dis- 
tributed through the blood stream. The 
tumor was extremely sensitive to irradia- 
tion but too widely distributed to hope for 
cure. 

(4) Leucosarcomatosis gives no radio- 
logical features that will differentiate it 
from leucemic lymphoma. 

(5) Carcinoma. Primary carcinoma in 
this region may originate from the thymus 
in the form of a thymoma. Malignant thy- 
momas grow rapidly, are very large and 
infiltrate the surrounding structures. The 
shadow is broad and very dense, and is 
likely to be associated with venous en- 
gorgement in the neck and on the anterior 
chest wall. The tumor occupies the upper 
anterior mediastinum. 

Primary carcinoma involving the medi- 
astinal region may also originate in the 
bronchi, or from the esophagus. Certainly 
the most common type giving a mediastinal 
shadow originates from the bronchi. 

(a) They may be very small, originating 
inside the bronchus and at this early stage 


. 
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give no characteristic roentgen signs, but 
are likely to be associated with bloody ex- 
pectoration and commonly with little or 
no fever. They may obstruct a bronchus 
and cause atelectasis early. The diaphragm 
and mediastinal tissues will then be re- 
tracted to the affected side. Such a small 
tumor may permit ingress of air, with little 
or no egress and then causea local empyema. 
The injection of lipiodol may show the 
filling defect, but usually direct broncho- 
scopic examination is essential for a diagno- 
sis. 

(6) The bronchogenic carcinomata may 
be an appreciable size to a very large 
diffuse mass, associated with or com- 
posed of nodules. They show infiltration of 
the lung tissue usually on one side, and 
then in later stages extend to both sides. 
Part of the tumor is likely to be sharply 
defined and the fact that they extend out- 
ward from the bronchial trunk serves to 
differentiate the carcinoma from tuber- 
culous lymph nodes. Early localized meta- 
stases may be found in the parenchyma in 
pulmonary carcinoma. 

Tuberculous and Syphilitic Mediastinal 
Lymphomas. These may give irregular 
glandular enlargement, and therefore re- 
semble in roentgen appearances lympho- 
granuloma, lymphosarcoma, and carcin- 
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oma, but the associated serological and 
clinical evidence will help to differentiate. 

Actinomycosis may give appearances 
similar to these other glandular mediastinal 
lesions, but gives no characteristic roent- 
gen evidence. It is rare and is probably 
best diagnosed by exclusion. There are 
likely to be associated bone lesions, and 
the organisms may be found in the sputum. 

Mycosis fungoides will resemble tuber- 
culosis in appearance, and must also be 
diagnosed by the method of exclusion, and 
by the aid of the history and clinical evi- 
dence. 


SUMMARY AND CONCLUSIONS 


1. Roentgenology furnishes the most im- 
portant, but not the only evidence of 
mediastinal tumor. 


+ 


2. For purposes of differentiation, the 
most thorough roentgenoscopic and roent- 
genographic study is necessary. 

3. When in doubt, a re-study at a later 
date to note changes will be helpful. 


4. The lymphatic type of tumors and to 
a lesser extent the carcinomas tend to dis- 
appear under irradiation. This will serve to 
differentiate them from benign tumors, 
and from the aneurysms which rarely may 
give much difficulty in diagnosis. 
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CONGENITAL CARDIAC DISEASE IN INFANTS* 


WITH A DISCUSSION OF TRACHEAL DISPLACEMENT 
AS A ROENTGEN SIGN 


By EUGENE P. PENDERGRASS, M.D., and M. LOWRY ALLEN, M.D. 


PHILADELPHIA, PENNSYLVANIA 


WE HAVE. been impressed by the de- 
gree of tracheal displacement existing 
in a group of young infants having con- 
genital cardiac disease, and particularly in 
those which showed a transposition of the 
great vessels. Vaquez and Bordet,° in their 
work on the roentgenology of the heart and 
aorta, state that by roentgenological meth- 
ods it is impossible to diagnose certain con- 
genital cardiac defects, such as patency of 
the ductus arteriosus and transposition of 
the great vessels. Probably this is true if 
cardiac configuration alone is considered. 
In young infants the cardiac silhouette is 
not an absolute diagnostic test and hence 
in these cases other diagnostic criteria must 
be utilized. The constancy of tracheal dis- 
placement in the cases reported here has 
led us to regard this sign as of importance 
in the diagnosis of congenital cardiac dis- 
ease and it has been helpful to us in arriv- 
ing at such a diagnosis. 

The 9 cases on which this study is based 
(Table 1) were examined in the Depart- 
ments of Radiology in the Hospital of the 
University of Pennsylvania and the Chil- 
dren’s Hospital of Philadelphia. All of the 
cases were studied clinically and roentgeno- 
logically; each case died and each had a 
post-mortem examination. Thus it has been 
possible to correlate the clinical, roentgeno- 
logic and pathologic findings. It is not our 
purpose in this report to discuss the clinical 
characteristics and developmental factors 
involved in congenital anomalies of the 
heart. To those of our readers who may be 
interested in this phase of the subject, we 
refer them to Maude Abbott’s! monumen- 
tal work on “Congenital Cardiac Disease.” 

In demonstrating tracheal displacement 
in young infants, it is important that a suc- 
cessful and standardized technique be fol- 


lowed, in order to properly evaluate the 
findings. This method,’ in brief, consists in 
the exposing of films in the posteroanterior 
and lateral views of the chest and neck in 
both the inspiratory and expiratory phases of 
respiration. The infant is examined in the 
erect posture, using a film-target distance 
of 38 inches. It is most essential that there 
be no deviation from a true posteroanterior 
and lateral projection, as the slightest de- 
gree of rotation may make it impossible to 
render a correct interpretation. 

In the normal infant, at the thoracic in- 
let, the trachea occupies practically a mid- 
line position in the posteroanterior view 
during the peak of the inspiratory phase of 
respiration (Fig. 1). From the thoracic inlet 
to the bifurcation there is a slight deviation 
to the right. This is not true in the expira- 
tory phase, at the height of which there is 
a marked buckling and deviation to the 
right (Fig. 2). In the lateral view, at the 
peak of the inspiratory phase, the trachea 
occupies almost a straight course in its 
cervical and thoracic portions (Fig. 3). In 
the expiratory phase, there is some buck- 
ling of the trachea at the thoracic inlet as- 
sociated with a moderate diminution in the 
caliber of its lumen (Fig. 4). We have ac- 
cepted the appearance just described as the 
normal based upon the findings observed in 
a series of 150 normal young infants. Hence 
the position of the trachea in the inspira- 
tory phase is the standard by which the 
roentgenologist must determine tracheal 
displacement. 


CASE REPORTS 
Case 1. R.W., a white male infant, aged three 
months, was referred to Dr. Bromer at the Chil- 
dren’s Hospital for a roentgen examination of 
the chest on April 29, 1927. The baby had been 
cyanotic and dyspneic since birth, and a clinical 


* From the Radiological Clinic of the Hospital of the University of Pennsylvania. 
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Fic. 1. Inspiratory phase of a normal infant. Note Fig, 2, (Same case as Fig. 1.) Expiratory phase. Note 


that the trachea occupies a midline position at that trachea is deviated slightly more to the right 
the thoracic inlet and is slightly deviated to the" than in the inspiratory phase, illustrating the im- 
right at its bifurcation. The outline of the trachea portance of obtaining the roentgenograms at the 
has been retouched in order to bring out its po- peak of the inspiratory phase. Trachea retouched. 


sition to the best advantage. ; ; 
nosis was congenital heart disease, in spite of 


diagnosis of enlarged thymus and patent fora- which the baby was given two roentgen treat- 
men ovale had been made. The roentgen diag- ments for an enlarged thymus. Death ensued 
at the age of eight months and at autopsy there 


Fic. 3. (Same as Figs. 1 and 2.) Lateral view, inspira- Fic. 4. (Same case as Figs. 1, 2 and 3.) Expiratory 
tory phase. Note the position of the trachea, which phase. Note that the trachea is buckled at the 
is almost a straight line in its cervical and thoracic thoracic inlet and its lumen is diminished. Tra- 
portions, Trachea retouched. chea retouched. 
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Lobar pneumonia, right middle 


and lower lobes; complete ab- 
sence of interauricular septum; 
dilatation of right side of heart 


Congenital heart disease; 


Bronchopneumonia, acute 


Difficult breathing; 


cough 


Died 


Un- 
at 2! 


known 


Female 


21 


months | 


Vil 


E.O. 


bronchopneumonia, right 
middle and lower lobes 


months 


artery 
ventricle; 


Aorta and pulmonary 


(probable patent inter- 


ventricular septum); atel- 


Congenital heart disease 
ectasis right upper lobe 


Congenital heart disease 


of 


loss 


Died 
at 10 


Female | Since 
| birth 
weeks 


6 


weeks 


Vill 


Cyanosis; 
weight 


right 


from 
patent ductus arteriosus; pa- 


arose 


tent interventricular septum; 


| 
| 


heart enlarged; dilated pulmo- 


nary vein across base of heart 


Complete transposition of heart 
and abdominal viscera; patent 


heart 


of 


Transposition 


possible respiratory ob- 


Congenital dextrocardia; 
struction 


Intermittent cyanosis 


Since | Died 


birth 


Female | 


IX 
V.E. 


viscera; 


interventricular 


abdominal 


patent 
septum 


and 


choking spells; 
rapid respirations and 


at 7 
months 


weeks 


foramen ovale; patent inter- 


ventricular septum; deviation 


inter- 


of 


costal spaces 


retraction 


of trachea due to position of 


aorta 


was found a complete transposition of the 
aorta and pulmonary artery, together with a 
patent foramen ovale. 


Comment. The abnormal roentgen signs 
were a lateral and posterior displacement 
of the trachea. The cardiac silhouette was 
of the congenital heart type and the vascu- 
lar lung markings were increased in promi- 
nence. The supracardiac shadow was nar- 
row. While this case and Case 111 differ in 
cardiac silhouette, due probably to the dif- 
ference in the intrinsic cardiac defect, still 
there was a complete transposition of the 
great vessels in both cases. This is of im- 
portance in that both cases showed a slight 
lateral displacement of the trachea to the 
right, together with a posterior displace- 
ment. 

Case 11. M.S., a white male infant, aged ten 
days, was examined in the Department of 
Radiology of the Children’s Hospital on July 
23, 1928. The chief symptom was cyanosis, 
which had been present since birth. The clinical 
diagnosis was patency of the interventricular 
septum, while the roentgen diagnosis was con- 
genital cardiac disease. The infant died when 
eleven weeks old and the autopsy findings were 
complete atresia of the pulmonary orifice, hy- 
pertrophy of the right ventricle and patent duc- 
tus arteriosus and patent foramen ovale. 

Comment. The lateral view of this case 
showed posterior displacement of the tra- 
chea. Owing to the rotation of the baby in 
the posteroanterior view, we were unable to 
state whether there was lateral displace- 
ment of the trachea or not. 

Case 11. W.C., a white male infant, aged 
five weeks, was referred to the Department of 
Radiology of the Hospital of the University of 
Pennsylvania for a chest examination on 
August 31, 1929. The patient’s outstanding 
symptoms were cyanosis and difficult breath- 
ing, which had existed since birth. The clinical 
diagnosis was congenital heart disease and pos- 
sible thymic enlargement. Both diagnoses were 
verified by a roentgen examination. Two roent- 
gen treatments were given for the thymic en- 
largement, with some clinical improvement. 
Death occurred at the age of seven months and 
at autopsy there was found to be a complete 
transposition of the aorta and the pulmonary 
artery, with patency of the interventricular 
septum and dilatation of the entire heart. The 
thymus was unusually small. 
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Fic. 5. Case 11. Inspiratory phase. Heart globular; 
widened, dense supracardiac shadow; trachea 
slightly displaced to right. Trachea retouched. 


Comment. The first roentgen examina- 
tion, in the posteroanterior view, showed a 
globular heart and a dense supracardiac 
shadow, while the trachea was displaced to 
the right i in the 1 inspiratory phase (Fig. 5). 
The lateral view in the inspiratory phase 
showed backward displacement of the tra- 
chea. Without much encroachment on its 
lumen (Fig. 6). A diagnosis of enlarged 
thymus was made on the basis of these 
findings at that time. The marked cyanosis 
was only occasional and was not explained 
by the roentgen diagnosis. The final ex- 
amination, five months later, showed that 
the supracardiac shadow had disappeared. 
This was presumably the result of the 
roentgen therapy. In the posteroanterior 
view (Fig. 7) the trachea was still slightly 
displaced to the right. In the lateral view 
(Fig. 8) there was considerable backward 
displacement. Since the thymic enlarge- 
ment could no longer account for the tra- 
cheal displacement we felt justified in mak- 
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ing a diagnosis of congenital cardiac dis- 
ease. 


Case tv. J.C., a white male infant, aged two 
months, was examined in the Department of 
Radiology of the Hospital of the University of 
Pennsylvania on April 18, 1930. The chief 
symptom was rapid respiration, which had been 
first noted one week previously. A clinical di- 
agnosis had been made of congenital heart dis- 
ease of enlarged thymus, together with pneu- 
monia; while the roentgen diagnosis was con- 
genital heart disease. The baby died when ten 
weeks old and at autopsy there was revealed 
the following: patent ductus arteriosus with 
stenosis of the aorta at the site of the anasto- 
mosis, marked dilatation of the pulmonary ar- 
tery, dilatation of the right auricle and hyper- 
trophy of the right ventricle, causing compres- 
sion of the bronchi, especially the left lower 
lobe bronchus. The thymus was not enlarged. 


Comment. At the first examination of 
this case a roentgen diagnosis of enlarged 
thymus was made, due to the lateral and 
posterior displacement of the trachea. At 


Fic. 6. Case 111. Lateral view, inspiratory phase. The 
trachea is markedly displaced posteriorly. Trachea 
retouched. 
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the time of the third examination a roent- 
gen diagnosis was made of congenital heart 
disease. In all three examinations there was 
noted a marked lateral deviation of the tra- 
chea to the right at the suprasternal notch. 
The cardiac silhouette was normal in ap- 
pearance at first, but later it increased in 
size and seemed to extend more to the left. 
The vascular lung markings were uniformly 
increased in prominence. The right main 
bronchus was seen throughout its entirety, 
while the left main bronchus was obliter- 
ated shortly after leaving the bifurcation. 
The left dome of the diaphragm was higher 
than the right posteriorly. The triangular 
shadow from the midline to the domes of 
both diaphragms was unexplained. The 
trachea was displaced posteriorly and its 
lumen was not encroached upon, because of 
its lateral displacement (Figs. 9 and 10). 
Case v. L.M., a white male infant, aged 
seven weeks, was examined by Dr. Bromerat 
the Children’s Hospital on November 13, 1930. 
The chief symptoms were dyspnea and irregu- 
lar respirations, which had existed for only a 
short time prior to admission to the hospital. 
A clinical diagnosis of congenital heart disease 
was made, although to rule out the possibility 


Nic. 7. Case 1. The supracardiac shadow has al- 
most disappeared following roentgen therapy, in 
dicating that it was largely thymus. The trachea 
is still displaced to the right. Trachea retouched. 
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Fic. 8. Case 111. The trachea is still markedly dis- 
placed posteriorly, even though the large thymus 
has disappeared. Trachea retouched. 


of anenlarged thymus the baby was given one 
roentgen treatment. Death ensued the follow- 
ing day and autopsy revealed the following: 
bronchopneumonia of the right lung; partial 
transposition of the great vessels, in that both 
the aorta and pulmonary artery arose from the 
right ventricle. There was also a defect of the 
interventricular septum. 


Comment. The lateral views in this case 
showed a posterior displacement of the tra- 
chea. In the posteroanterior view there ap- 
peared to be a lateral displacement of the 
trachea to the right, although this observa- 
tion was rendered somewhat uncertain ow- 
ing to the slight rotation of the patient. 

Case vi. E. Di G., a white female infant, 
aged four months, was examined in the Depart- 
ment of Radiology of the Hospital of the Uni- 
versity of Pennsylvania on February 27, 1931. 
The infant had been cyanotic since birth anda 
clinical diagnosis had been made of congenital 
heart disease. Death occurred almost a year 
after the examination and at autopsy the find- 
ings were as follows: There was marked enlarge- 
ment of the right ventricle with marked atresia 
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ic. 9g. Case 1v. Inspiratory phase. The cardiac sil- 
houette is increased in size. Vascular lung mark- 
ings increased in prominence. The trachea is 
markedly displaced to the right. Trachea re- 
touched. 


of the pulmonary artery; there was a defect of 
the interventricular septum; the aorta arose 
from a dextroposition and overrode the defect 
in the interventricular septum. The lungs were 
negative and the thymus was not enlarged. 


Comment. The roentgen diagnosis in this 
case was congenital heart disease and pos- 
sibly of the type in which there was a trans- 
position of the great vessels. This diagnosis 
was based largely on the displacement of 
the trachea to the right and posteriorly, 
as at the time of the examination there was 
not sufficient cardiac enlargement to cause 
much change in the normal cardiac con- 
figuration. We were unable to explain the 
cause of the elevation of the left main 
bronchus. 


Case vit. E.O., a white female infant, aged 
twenty-one months, was examined in the De- 
partment of Radiology of the Children’s Hos- 
pital on March 10, 1931. The outstanding 
symptoms were cough and difficult breathing, 
which had existed for only a few days. The 
clinical diagnosis was acute bronchopneumonia. 
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The baby died shortly after the roentgen ex- 
amination and at autopsy there was found a 
lobar pneumonia of the right middle and lower 
lobes, while there was a congenital cardiac de- 
fect consisting of complete absence of the inter- 
auricular septum. There was also a marked 
dilatation of the right side of the heart. 


Comment. The posteroanterior views in 
this case showed a pneumonic process of 
the right lung. The trachea was displaced 
slightly to the right and the cardiac sil- 
houette was enlarged to the right. In the 
lateral view the trachea was markedly dis- 
placed posteriorly. There was a wide supra- 
cardiac shadow which was thought to 
represent a dilated superior vena cava. It is 
impossible to state how much the pneu- 
monia may have influenced the tracheal 
displacement. 


Case vil. D.Z., a white female infant, aged 
six weeks, was examined in the Department of 
Radiology of the Children’s Hospital on May 
19, 1931. The outstanding symptoms were 
cyanosis and loss of weight, the former having 
been present since birth. A clinical diagnosis of 
congenital heart disease had been made, while 
the roentgen diagnosis was patent interven- 
tricular septum and atelectasis. The infant died 


Fic. 10. Case 1v. The trachea is markedly displaced 
posteriorly. Traehea retouched. 
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when ten weeks old and at autopsy the findings 
were as follows: The heart was enlarged; there 
was a patent ductus arteriosus and a patent in- 
terventricular septum; the aorta and pulmon- 
ary artery both arose from the right ventricle 
(partial transposition), while there was an 
enormously dilated pulmonary vein running 
across the base of the heart. 


Comment. The roentgen diagnosis in 
this case was congenital heart disease. The 
examination showed the heart to be en- 
larged with increased preponderance of the 
pulmonic curve. There was an area of in- 
creased density in the right upper lobe. The 
trachea was displaced to the right, but 
showed very slight posterior displacement. 
The tracheal displacement in this case can- 
not be evaluated because of the lesion in 
the right upper lobe which may have been 
atelectasis. 

Case 1x. V.E., a white female infant, aged 
seven weeks, was examined in the Department 
of Radiology of the Hospital of the University 
of Pennsylvania on June 20, 1932. The infant 
had had intermittent attacks of choking and 
cyanosis since birth and a clinical diagnosis of 
congenital dextrocardia and respiratory ob- 
struction had been made. The infant died on 
November 13, 1932, and was autopsied. The 
post-mortem findings showed a complete trans- 
position of the heart and abdominal viscera, 
while there was a patent foramen ovale and a 
patent interventricular septum. There was no 
transposition of the lungs or trachea. The 
pathologist reported that the marked lateral 
displacement of the trachea was due to the 
position of and pressure from the aorta. The 
thymus was not enlarged. 


Comment. The roentgen diagnosis in this 
case was transposition of the heart and ab- 
dominal viscera and probable patent inter- 
ventricular septum. The posteroanterior 
views showed the trachea to be markedly 
displaced to the left, while in the lateral 
views there was pronounced backward dis- 
placement. Had the trachea occupied an 
anomalous position, we would have ex- 
pected it to be displaced to the right. How- 
ever, the fact that it was displaced to the 
left supports the premise that the displace- 
ment of the trachea was due in large meas- 
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ure to the anomalous position of the great 
vessels entering and leaving the heart. In 
the lung fields in this case there was an in- 
creased prominence of the vascular mark- 
ings, which we would regard as evidence of 
back-pressure into the pulmonary system 
(Figs. 11 and 12). 


DISCUSSION 


In the analysis of the 9 cases detailed 
above, there was an abnormal posterior dis- 
placement of the trachea in the inspiratory 
phase of respiration in every instance, al- 
though in Case tv the displacement was 
comparatively slight. Six of the cases 
showed a lateral displacement of the tra- 
chea to the right in the inspiratory phase, 
while in one of the cases the displacement 
was to the left. In the remaining 2 cases 
we were not certain of the lateral displace- 
ment, due to the rotation of the patient. 
The position at which the displacement oc- 
curred and the amount of displacement dif- 
fered to some extent in each case. In the 
posteroanterior view the maximum dis- 
placement in some of the cases occurred al- 
most as high as the suprasternal notch, 
while in others the greatest displacement 
took place as low as the bifurcation of the 
trachea. 

It is our belief that the reason for the tra- 
cheal displacement manifested in these 
cases rests on firm anatomical grounds, 
particularly in those cases in which there 
was a disturbance in the normal relation- 
ships of the great vessels as they arose from 
the heart. In cross sections of the frozen 
thorax of the new-born infant, made by 
Fetterolf and Gittings,’ we note the close 
relationship of the thoracic portion of the 
trachea to the great vessels. Looking at a 
cross section of the infant’s thorax, made at 
the level of the upper border of the second 
rib (Fig. 13), we note that on its left the 
trachea is in close relationship, from be- 
hind forwards, to the left subclavian ar- 
tery, the aortic arch, the left common ca- 
rotid artery and the innominate artery. 
Anteriorly and slightly to the right of the 
trachea is the superior vena cava. It is ap- 
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G. 11. Case 1x. Posteroanterior view, inspiratory 
phase. Complete transposition of the heart and 
abdominal viscera. The heart is enlarged. Vascular 
lung markings increased in prominence. The tra- 
chea is displaced to the left. Trachea retouched. 


Fic. 12. Case 1x. Lateral view. The trachea is 


markedly displaced posteriorly and buckled at the 
thoracic inlet. Trachea retouched. 
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Fic. 13. Horizontal section, viewed from below, of the 


body of a new-born child at the level of the upper 
border of the second rib. -—esophagus; RL 
right lung; 7—trachea; S/’'C—superior vena cava; 
RM/—right internal mammary vessels; 7B 
thymus body; 1M/’—left internal mammary ves- 
sels; /4—innominate artery; L.C4—left common 
carotid artery; 44—aortic arch; LS 4—left sub- 
clavian artery; Li—left lung. (Illustration pub- 
lished through the courtesy of Fetterolf and 
Gittings.*) 


Fic. 14. Horizontal section, viewed from below, of 


the body of a new-born child at the level of the 
upper part of the sternoclavicular articulation. 
V'C—vertebral column; E—esophagus; 7—tra- 
chea; R4—apex of right lung; RS 4—right sub- 
clavian artery; RMA—right internal mammary 
artery; R/J/—right innominate vein; C, C 
clavicles; /4—innominate artery; R7T—right lobe 
of thymus;  7—left lobe of thymus; §—sternum; 
LCA—\eft common carotid artery; L.S/’—left sub- 
clavian vein; LMA—left internal mammary ar- 
tery; LSA, LSA—left subclavian artery; L4— 
apex of left lung. (Illustration published through 
the courtesy of Fetterolf and Gittings.*) 
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parent that any change in the relationship 
of these vessels, either as a unit or as re- 
gards one with another, will have a direct 
effect on the trachea and probably result 
in its displacement. Since these vessels lie 
to its left and anteriorly, the trachea must 
follow the line of least resistance from the 
displacing force and hence it will be dis- 
placed to the right and posteriorly. Be- 
tween the level of the upper border of the 
second rib and the level of the upper border 
of the sternoclavicular articulation, the 
relationship of the trachea to the great ves- 
sels changes somewhat. At this latter level 
(Fig. 14), we note that on its left, from be- 
hind forwards, is situated the left subcla- 
vian artery and the left common carotid ar- 
tery. The innominate artery at this level 
has come to occupy a position anterior to 
the trachea. So even at this level, the line 
of least resistance for any tracheal displace- 
ment will still be to the right and pos- 
teriorly. On the other hand, when the situa- 
tion arose, as in Case 1x, where there was a 
complete transposition of the heart and the 
great vessels, these latter structures were 
situated to the right of the trachea instead 
of to the left and hence any displacing force 
reaching the trachea from these vascular 
structures would result in the trachea being 
displaced to the left and posteriorly. This 
is exactly what the pathologist reported as 
occurring in this case, due, as he said, to 
the position of and pressure from the aorta. 

The mechanism which caused the tra- 
cheal displacement in those cases which did 
not exhibit any disturbance in the normal 
relationships of the great vessels is not so 
easily explained (Cases 11, 1v and vii). 
These cases were characterized by grave 
cardiac defects, such as patent ductus ar- 
teriosus and absence of the interauricular 
septum, on which were superimposed in at 
least two of the cases the factors of hyper- 
trophy and dilatation. In view of the high- 
lying position of the heart in the infant’s 
thorax, it is possible that with dilatation 
the base of the heart was raised sufficiently 
to cause some tortuosity of the great ves- 
sels with resultant disturbance in their 
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relationships sufficient to displace the tra- 
chea. Or it may have been that dilatation 
of the pulmonary arteries was responsible 
for the tracheal displacement. 

The tracheal deviation seen in cases of 
enlarged thymus is often difficult or impos- 
sible to differentiate from the tracheal dis- 
placement caused by congenital cardiac 
disease. However, there may be distinguish- 
ing characteristics which identify the two 
conditions. First, the backward deviation 
or displacement of the trachea in cases of 
enlarged thymus generally occurs higher in 
the thorax and more often extends up into 
the neck than does the tracheal displace- 
ment seen in congenital cardiac disease. 
Secondly, in cases of enlarged thymus there 
is encountered buckling of the trachea and 
encroachment on its lumen in the inspira- 
tory phase of respiration. We have not seen 
this in the tracheal displacement due solely 
to congenital cardiac disease. However, en- 
larged thymus and congenital cardiac dis- 
ease can coexist, as was brought out in the 
third case of our series. In such instances 
it is often impossible to differentiate the 
condition which is displacing the trachea. 
A therapeutic test in the form of roentgen 
therapy should be of value in such cases, as 
it is our experience that in thymic enlarge- 
ment the tracheal deviation disappears fol- 
lowing the involution in the size of the 
gland. 

These studies have been confined to young 
infants and we do not believe that one would 
be justified in assuming that the same find- 
ings may exist in young children or adults. 
However, it is interesting to note that Ab- 
bott and Weiss,” in their monograph on the 
diagnosis of congenital cardiac disease, 
show a roentgenogram of a three and one- 
half year old child who had been diagnosed 
clinically as having pulmonary stenosis 
with defect of the interventricular septum 
and dextroposition of the aorta. There is 
evidence in the roentgenogram of marked 
lateral deviation of the trachea to the right, 
yet this observation is not mentioned in the 
roentgen findings pertaining to the case. 
Pancoast' has called attention to displace- 
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ment of the trachea in congenital cardiac 
disease and these cases are reported as ad- 
ditional observations, with the hope that it 
may stimulate others to observe the posi- 
tion of the trachea in such cases in order 
that trachealdi splacement may ultimately 
be accepted or disproved as a sign of real 
diagnostic value in congenital heart lesions. 

Our data are based upon a group of in- 
dividuals who showed tracheal displace- 
ment in the roentgenogram and who sub- 
sequently came to necropsy. We therefore 
have no data to answer the question of 
what proportion of patients with congenital 
heart disease showed tracheal displace- 
ment. It seems likely that the phenomenon 
occurs in only a certain proportion rather 
than in the entire group. 

We would like to stress the importance 
of careful post-mortem examinations with 
particular reference to the position of the 
trachea in congenital heart disease, and 
cause of displacement of the trachea, should 
such a condition exist. It has seemed to us 
that if post-mortem findings are to be cor- 
related with the roentgen findings, it would 
be necessary for the lungs to be inflated and 
the trachea occluded and the autopsy made 
in the erect posture. This would more 
nearly duplicate the relationships between 
the trachea and great vessels existing dur- 
ing life. 

We are not entirely satisfied that the re- 
lations of the great vessels and trachea as 
described by Fetterolf and Gittings are 
identical with those that exist during life. 
Our suggestion as to the mechanism of tra- 
cheal displacement should be considered as 
a hypothesis rather than as an established 
fact. Another possibility is that if the tra- 
cheal displacement is not due to outside 
pressure, it may be due to a congenital ab- 
normality in the trachea, mediastinum or 
lungs, which is a concomitant of congenital 
heart disease but not actually due to the 
cardiac disease. 


SUMMARY 


1. Tracheal displacement in the inspira- 
tory phase was seen in g cases of congenital 
heart disease. Necropsy showed: 

(a) complete transposition of great ves- 
sels in 2 cases; 

(6) partial transposition of great vessels 
in 2 cases; 

(c) dextroposition of the aorta in I case; 

(d) complete transposition of heart and 
great vessels in I case; 

(e) multiple intrinsic defects in the heart 
in 3 cases. 


2. In 150 normal infants tracheal dis- 
placement did not occur in the inspiratory 
phase. 


3. Displacement of the trachea due to en- 
larged thymus often gives an appearance 
similar to that seen in these cases. 


4. Anatomical and post-mortem evidence 
suggests that transposition of the great 
vessels may have been responsible for this 
tracheal displacement in most of our cases. 


5. The possibility of some other mecha- 
nism causing tracheal displacement in these 
cases should be borne in mind, since sev- 
eral of our cases had no transposition of the 
vessels. 


6. The average patient with tracheal dis- 
placement has a congenital lesion of suffi- 
cient magnitude to be diagnosed clinically. 
We have no conclusive data as yet which 
would suggest that tracheal deviation is 
pathognomonic of congenital heart dis- 
ease in the absence of clinical signs. 


CONCLUSION 

Deviation of the trachea in the inspira- 
tory phase is sometimes seen in congenital 
heart disease in the absence of thymic en- 
largement. 


We wish to thank Dr. Ralph S. Bromer and Dr. 
Francis C, Wood for their generous assistance, for 
their suggestions and for helping us to collect much 
of the material for this work. 
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ROENTGEN EXAMINATION OF THE 
MASTOID PROCESSES* 


By FREDERICK M. LAW, M.D. 


NEW YORK CITY 


vy MERE have been comparatively few 

recent publications on the roentgen 
examination of the mastoid other than a 
few more positions to puzzle the technician 
and the surgeon. We have roentgeno- 
graphed it from all possible angles, and it 
would seem that now is the time to corre- 
late our findings and attempt to standard- 
ize the technique. So many times a surgeon 
will bring in a set of films made at an angle 
that is probably intended to be correct, 
but due to carelessness of the technician or 
some special preference for a new position, 
it is almost impossible to orient oneself to 
the anatomy, much less to the pathology. 

There is no particular objection to tak- 
ing roentgenograms at all the various tried 
angles but it would seem more satisfactory 
to decide on a routine set of films that will 
give us all of the desired information and 
all do it the same way. 

Now what does the surgeon want to 
know? He wants to know the extent of the 
mastoid process, whether it is cellular or 
non-cellular. If cellular, he wants to know 
the appearance of the cell structure, 
whether there is simply a thickened mucosa 
or whether the cells are filled with patho- 
logical material. He wants to know the 
appearance of the bony trabeculae, whether 
there is softened bone or bone destruction. 
He wants to know the position of the lat- 
eral sinus, whether it is forward or back, 
deep or superficial. He wants to know de- 
tails of any anatomical abnormality. 

He may want to know the appearance 
of the petrous bone, especially the apex 
of the pyramid; whether there is evidence 
of inflammation in the cells or destruction 
in the apex. He may want to exclude or 
confirm the presence of a tumor. 

In the case of chronic disease of the ears, 


he will want to know whether or not there 
is a cholesteatoma. 

If the case is a postoperative one and 
still discharging, he wants to know if all 
the cell structure has been removed or if 
there is any evidence of roughened bone 
or extension into the petrous cells. 

The one bit of information which he de- 
sires most and which is almost impossible 
to give is the presence of a brain abscess. 

In the final summary of the above infor- 
mation he will very likely ask the roent- 
genologist if he would advise immediate 
operation. In order to secure this informa- 
tion three views of the mastoids are neces- 
sary. One must view them in three dif- 
ferent planes with an added view in excep- 
tional cases, viz., the regular 15° angle 
mastoid position, ‘the vertex mental view, 
the regular 23° angle posteroanterior view, 
as used in sinus work, and the Arcelin or 
Granger position. 

Routinely I make stereoscopic films at 
the 15° angle, the vertex mental view and 
the 23° angle posteroanterior view. 

The 15° angle view gives a comprehen- 
sive view of the mastoids and the anatomy 
as the surgeon will view it at the operation. 

The vertex mental view is for the pur- 
pose of obtaining a record of the appear- 
ance of the petrous bone and the tip of 
the petrous pyramid, in case complications 
arise requiring a comparison of films. 

The 23° angle posteroanterior view is to 
obtain a posteroanterior view of the mas- 
toid and tip, and a view of the petrous apex 
at a different angle. The two mastoids 
being on the same film makes comparison 
easier. 

With these three views made stereoscop- 
ically, I can obtain a satisfactory image of 
all of the mastoid process in three planes. 


* Read at the American Congress of Radiology, Chicago, IIl., Sept. 25-30, 1933. 
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If the case has a history of a long-con- 
tinued chronic discharge, with or without 
an odor, I either increase penetration or 
use the Granger oblique position in order 
to more clearly demonstrate to the surgeon 
the depth of a suspected cholesteatoma. A 
cholesteatoma will show on the 15° angle 
film, provided there is sufficient density to 
the film. 

When a case comes in with a history of a 
chronic discharge | always increase the ex- 
posure time in order to penetrate the sup- 
posedly dense sclerotic bone and reveal the 
eroded cavity. A thin or average film will 
not reveal any difference in density around 
the antral region. The reason for this is 
evident when it is remembered that a 
cholesteatoma is formed by the invagina- 
tion of the sclerotic bone by the epithelium 
thus forming a cavity. 

If the roentgenologist cannot make an 
interpretation from these three views he 
should spend more time in learning to read 
what the films show. 

The oto-laryngologist is fast becoming 
more proficient in interpreting films and 
cannot see the reason why all mastoid tech- 
nique should not be similar, just as it is in 
general roentgenography, so that it seems 
to me we should settle on a method of pro- 
cedure which will insure a similarity of 
roentgenograms made in all laboratories. 

I believe that the reason for so many 
positions lies in the inability of the roent- 
genologist to recognize small changes and 
also to correlate his findings with the clini- 
cal evidence. There are times when the 
clinical history will modify the roentgen 
report. 

The roentgenologist should get a com- 
plete history of the case and obtain from 
the surgeon his clinical findings. They will 
be of great aid in the interpretation of the 
films, especially in the borderline cases. 

In the case of infants, I think Granger’s 
dependence on the visibility of the sinus 
groove is very good and helps out wonder- 
fully. It is difficult enough to get a satis- 
factory film of an infant when the head of 
the squirming child is being held by an 
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assistant. Even with a very rapid exposure 
there is apt to be slight motion and as the 
cell structure is extremely thin a slight 
movement will blur or obscure the cell 
trabeculae. This might lead to an errone- 
ous interpretation. But when we consider 
Granger’s observation of the visibility of 
the sinus groove in infants we have a fairly 
substantial staff to lean on. 

Krom my experience in viewing films 
made in various other laboratories, the 
difficulty in making an interpretation is 
due many times to movement on the part 
of the patient or neglect in folding the 
pinna forward. It is really surprising how 
many technicians attempt to make mas- 
toid films without positively immobilizing 
the head. 

I find also that there are still some opera- 
tors who insist on using the Potter-Bucky 
diaphragm. As most of you know, this is 
not advisable in mastoid roentgenography, 
due to the distortion and increase in con- 
trast. 

Several head holders have been devised, 
all of which suit their purpose admirably. 
A suitable holder is an absolute necessity 
and preferably one which will permit the 
making of stereoscopic films. 

| am absolutely confident that there are 
many cases in which a correct interpreta- 
tion cannot be made from a flat film. For 
instance, in a normal pneumatic mastoid, 
a pair of stereo films made with the present 
technique of screens and an immobile head 
will show a clear cut image of the cell struc- 
ture, the third dimension revealing a mass 
of fine trabeculae extending an appreciable 
distance from the cortex, the sinus groove 
resting in the midst of this cell structure. 
An overexposed or underexposed film will 
destroy this appearance of a third dimen- 
sion. 

Now, when inflammation starts it usu- 
ally begins around the antrum or in the 
superior portion of the mastoid represent- 
ing the middle ear and is shown on a film 
as a haze or blurring of the cell structure in 
this region. The process increases and we 
see this haze spreading over the mastoid 
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region. In the average case this advance of 
the haze is very rapid. To see the haze only 
around the antrum is rather exceptional 
and indicates the blockage of the aditus 
and the confinement of the inflammation 
to the region of the middle ear. The inflam- 
mation usually spreads downward between 
the sinus wall and posterior canal wall, then 
extends backward into the body of the 
mastoid. 

At this point there will probably be a 
slight semi-transparent and thickened ap- 
pearance of the cell walls. This is about the 
time a paracentesis is done and the ap- 
pearance may remain until resolution oc- 
curs. 

If pus accumulates, due to inadequate 
drainage, the cell structure begins tochange. 
Pressure of the pus and the blocking of the 
arterial supply in the walls cause the tra- 
beculae to be more sharply outlined but ex- 
tremely thin, due to a rarefying osteitis, 
which we designate as softening to dis- 
tinguish from complete absorption. This 
appearance is first noticed in the deeper 
structure between the sinus wall and the 
posterior canal wall. A flat film will show 
cell structure in this region but stereo- 
roentgenograms will show these cells to be 
directly under the cortex and if compared 
with earlier films there will be a lack of 
detail in these deeper cells. There are al- 
ways cells in this region unless the sinus 
is so far forward that it is practically in 
contact with the canal wall, and any acute 
mastoid which does not show the cell walls 
in a third dimension in this locality is one 
in which bone change has commenced. 
This then is a potentially operative case, 
but it should be remembered that it re- 
quires stereoroentgenograms to determine, 
no matter what angle is used in the tech- 
nique. 

A mastoid of this type on operation will 
seem to have some bony septa in the deeper 
structure but it will be easily curetted and 
feel soft to the touch. 

The softening progresses over the mas- 
toid until real absorption of bone occurs. 
When this point is reached a flat film will 


show the process. Although I have seen 
cases where the single film showed definite 
cell structure over a fairly contrasty mas- 
toid which on operation showed a thin layer 
of cells overlying a large excavated mastoid 
full of creamy pus, a mistake could very 
easily be made in this type of case if the 
single film were depended on. Clinical evi- 
dence is not always conclusive. A case of 
this type is usually due to the fact that 
there has been a severe mastoid involve- 
ment with bone absorption in which reso- 
lution occurred, leaving a large cavity. 
Subsequently, the ear became reinfected, 
possibly months or years afterward, and 
then we have an acute purulent process 
starting in where the previous condition 
stopped. This makes a dangerous mastoid, 
because the clinical evidence is not of suffi- 
cient duration to warrant the assumption 
of a large amount of bone absorption and 
the surgeon is inclined to delay operation. 
There being less bony structure over the 
sinus, a sinus involvement is very likely 
to occur and might produce serious compli- 
cations. 

In a busy clinic where a great quantity 
of work is done I do not advise stereoroent- 
genograms on account of the expense. 
Many cases are referred for roentgen ex- 
amination which would be unnecessary if 
careful clinical evidence were secured. In a 
clinic of this type routine examination 
can be made on single films and if after 
viewing the film a case seems to warrant 
more careful investigation, it is a simple 
matter to secure the patient and make 
stereoroentgenograms. This procedure 
would not be suitable in private office 
work. Here the examination must be com- 
plete at the first sitting. 

Now, in regard to the appearance of 
softening, we have another difficulty to 
overcome which we did not have to con- 
sider in the days of plates or films without 
screens. Our modern films properly made 
are of such excellent quality of contrast 
and detail that even the smallest amount 
of lime salts in the trabeculae shows and 
the exceedingly good contrast gives such a 
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clear image we are apt to be misled in our 
conception of the degree of mastoid in- 
volvement. These facts have impressed me 
to such an extent that when | see a set 
of films showing all the cell structure pres- 
ent and accounted for but the outlines 
are blurred and hazy, with a history of an 
acute process in the ear, I just add another 
plus sign to my report of the degree of in- 
volvement, especially if the clinical evi- 
dence points to definite mastoid involve- 
ment. This is the type of case in which the 
surgeon used to interpreting his own films 
would say, “Oh, that is not such a bad 
mastoid.” A modern, technically perfect 
film never shows the condition worse than 
it is. It is more likely to be just the oppo- 
site. If the roentgenologist follows his cases 
through to the operating room and actually 
sees the appearance he will be convinced 
of the accuracy of this statement. 

| remember when the Ilford plates came 
out and we were using a fine focus gas tube 
that I remarked, “The films are just too 
good.” Those of you who were accustomed 
to plates and gas tubes would find, | am 
sure, that if you checked up on your cases 
you would come across fewer errors in in- 
terpretation of your mastoids than you 
have now. It is not unusual to have the 
surgeon say, “The x-ray did not show as 
severe a mastoid as was found at opera- 
tion.” This statement, of course, does not 
apply to cases in which there has been an 
appreciable delay between the time of the 
roentgen examination and the operation. 

There is one other time that the surgeon 
may criticize the value of the roentgen ex- 
amination. This is in the statement on the 
report that the sinus is forward or back. 
Those are relative terms and capable of 
various conceptions of distance and depend 
on the shape and direction of the sinus. 
Sometimes the angle of the knee of the 
sinus is acute and sometimes obtuse. The 
sinus may run down parallel with the canal 
wall and sometimes the knee is well pos- 
terior, causing the sinus to pass through the 
mastoid at an angle of possibly 45°. The 
sinus may be flattened or the groove in the 
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inner table shallow while the sinus pro- 
trudes over the edges of the groove, thus 
showing a double border, one distinct and 
one hazy. The distinct border would prob- 
ably be the one upon which an opinion of 
location was given, but on operation the 
overhanging sinus would be farther for- 
ward than the report indicated. Again, 
stereoroentgenograms would have a tend- 
ency to correct this error. 

In the case of a sinus passing through 
the mastoid at an angle, I think the best 
method would be to state that the sinus 
is back at the knee and forward at the 
tip. In reporting on the position of the 
sinus it is well to note the size and position 
of the emissary vein. A knowledge of the 
position or the presence of a very large vein 
may save an annoying delay at operation. 
Occasionally, one will see a superior petrosal 
sinus over the tegmen and a report on this 
anomaly will save annoyance to the sur- 
geon. 

There has been so much discussion re- 
cently regarding petrositis and suppura- 
tion of the petrous pyramid that it seems 
wise to comment on the possibility of a 
diagnosis of these conditions by the roent- 
gen ray. The petrous bone may be pneuma- 
tized or non-cellular. The terminal third 
of the bone is usually marrow bone and 
non-cellular but it does occasionally be- 
come pneumatized. The mastoid cells usu- 
ally extend into the petrous as far as the 
marrow end, and in any case of infection of 
the mastoid it is only reasonable to assume 
that the infection also involves these pet- 
rous cells. 

In the event that the drainage from these 
cells becomes occluded, the accumulation 
of purulent material may produce erosion 
either of the main portion of the petrous 
or if the apex is cellular erode the apex and 
produce intracranial complications. 

Now to just what extent may we rely on 
the roentgenogram to reveal this pathol- 
ogy? 

Kopetzky and Taylor have written con- 
siderable on the subject and I am afraid 
the impression exists that a diagnosis 
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of petrositis has been confused with sup- 
puration and erosion of the petrous apex. 
It is possible to detect an erosion of the 
apex but there is entirely too much uncer- 
tainty regarding the appearance of the 
main petrous cells to rely entirely on the 
roentgen appearance for a diagnosis. 

If one will examine a large number of 
petrous bones as revealed on the vertex 
mental view made stereoscopically or flat, 
he will be impressed by the variations in 
the appearance of the two sides. They are 


seldom absolutely similar. The cells on one: 


side will be more clearly outlined than the 
other, the cell walls more distinct and the 
cell cavities more contrasty. The cells on 
one side may be thicker but more trans- 
parent than the other, or vice versa. This 
is probably the result of a healed process 
from some previously existing purulent 
condition and forms the basis for the un- 
certainty regarding the appearance of these 
cells in the presence of an acute infection 
of the middle ear. 

Just because there may be a suspicion 
of an infection of the petrous cells and the 
roentgenogram shows hazy or fuzzy pet- 
rous walls, we must not jump to the con- 
clusion that the roentgen appearance is 
due to petrositis unless we have a set of 
films made at some previous time for com- 
parison. 

This is the crux of the situation and is 
the reason for my making a set of vertex 
mental films at the time of the first exami- 
nation of the mastoid, or even the sinuses. 

Many times the apex of the pyramid is 
normally very faint and in the presence 


APRIL, 1934 


of evidence of early complication one might 
assume erosion unless a set of previous 
films showed this normally thin bone. If a 
set of early films shows the outline of the 
apex and complications arise and a second 
examination shows a change in the outline 
or structure of the apex of the pyramid, one 
is justified in making a diagnosis of erosion 
of the pyramid. 

In this type of case stereoroentgeno- 
grams are absolutely necessary and they 
must be of sufficient density and detail to ) 
show clearly the entire petrous bones. 

I do not want to be misunderstood. I am 
not decrying the value of a roentgen inter- 
pretation in this annoying and serious con- 
dition; | am simply pointing out the neces- 
sity for extreme caution in passing one’s 
opinion in the light of the varying types of 
the two sides. 

It seems to me that this paper consists of 
a list of traffic lights and caution signals 
but nevertheless I feel that they are a 
necessity and if heeded will make for better 
reports on roentgenograms. 

In closing, let me reduce the whole situa- 
tion down to a mathematical formula: 


Let X =the roentgen value 
=the interpretation of the films 
T =the technique 
C= the clinical evidence 

I[+T 

Then 


Apply this formula to all mastoid cases 
and the help given to the surgeon will be 
the best that the roentgen ray is capable 


of. 
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BONE AND JOINT CHANGES IN HEMOPHILIA* 


By LEON SOLIS-COHEN, M.D., Radiologist 
and 
SAMUEL LEVINE, M.D., Assistant Roentgenologist 
PHILADELPHIA, PENNSYLVANIA 


O MANY of us hemophilia implies a 

familial disease transmitted by the fe- 
male to the male offspring and character- 
ized by delay in clotting time and clot re- 
traction time, a normal bleeding time and 
a normal platelet count. 

We are apt to forget that hemophiliacs 
who reach the age of puberty often develop 
bone and joint lesions and that the clinical 
and roentgenological picture may so simu- 
late other arthritides that surgery has been 
resorted to under erroneous diagnoses. 

During the acute stage resulting from 
repeated hemorrhage, the affected joints 
become swollen, painful, and tender. The 
overlying skin presents a bluish discolor- 
ation resembling hematomata, and the sur- 
face temperature is increased. Since no 
clotting occurs, the pressure in the joint is 
tremendous, being equivalent to the sys- 
tolic blood pressure of the general circula- 
tion. The bleeding distends and is limited 
by the joint capsule, and the blood acting 
as an irritant produces thickening and a 
chocolate discoloration of the synovial 
membrane. Key gives an excellent descrip- 
tion of the histopathology in the joints. 

Microscopically the synovial surface 1s 
lined by pigment laden monocytes. Ovoid 
and stellate shaped cells are present, and 
phagocytes with eccentric nuclei abound. 
Freund estimates that 71 per cent of the 
ash of the synovial membranes in hemo- 
philic joints constitutes iron, derived from 
the broken down red corpuscles. 

K6nig divides the pathologic changes oc- 
curring in the joint into three successive 
phases: (1) hemarthrosis; (2) panarthritis; 
(3) the regressive stage. 

(1) Hemarthrosis (described above) is 
associated with thickening of the fibrous 
joint capsule and is unaccompanied by bone 
changes. 


(2) In the panarthritic stage definite 
vacuolization in the epiphysis above the 
articulating surface occurs, the edges of 
the latter being sharply etched and well 
defined. The opposing joint surfaces are 
separated by a hemorrhagic effusion. Ac- 
cording to Reinecke and Wohlwill, these 
areas of decalcification may be due to pres- 
sure necrosis or to unknown hemolytic 
agents acting as ferments and producing 
areas of bone dissolution. 

(3) In the regressive phase the loss by 
destruction or absorption of cartilage is due 
to interference with the circulation and re- 
sults in deformity. Pseudolipping is pres- 
ent, suggesting a true osteoarthritis. True 
bony osteophytes develop only after the 
destruction of joint cartilage. Limitation 
of motion of the affected joint is often as- 
sociated with regional muscular atrophy. 

Coagulation time in hemophiliacs varies 
spontaneously, so that at any given time 
it may be normal. (This occurred in one of 
our cases, a hemophiliac of long standing.) 
Thus one cannot exclude hemophilia based 
upon this finding alone. 

Films reveal the following diagnostic 
points: (1) Acute or stage of hemarthrosis. 
The effusion of blood casts a denser shadow 
than an effusion in an ordinary synovitis. 
The capsule is distended and the joint 
space widened. Bony changes are absent. 
(2) In the panarthritic stage there is in- 
creased density or thickening of the joint 
capsule. There is often observed a crater- 
like excavation in the extra-articular por- 
tion of the diaphysis. Shadows of an or- 
ganized blood clot are found in the recesses 
of the joint and follow the outline of the 
joint capsule. The density of synovial tis- 
sue may resemble that of calcifications ob- 
served in myositis ossificans. Widened joint 
space occurs without bony ankylosis. In 
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the knee, the patella may float and the 
patellar ligament be bowed forward by a 
hypertrophied pad beneath it. The femoral 
condyles may be broadened. (3) In the re- 
gressive stage the articular surfaces are 
irregular and the ends of the bone entering 


Differential Diagnosis. In the chronic 
stages the roentgenologist can readily ap- 
preciate that this condition must be differ- 
entiated from hypertrophic osteoarthritis, 
tuberculosis, a Neisserian joint,and remote- 
ly a Charcot joint. In the acute phase, from 


Fic. 1. Case 1. Hemophilia, panarthritic stage. Note vacuolization in epiphysis of femur, and slight 
broadening of the internal condyle. Original film shows also thickening of the capsule. 


the joint may be deformed. Pseudo-osteo- 
phytes are observed due to the hollowing 
out of the extra-articular surfaces of the 
articulating bones. True osteophytes are 
unusual. Knee: The spine of the tibia is 
often deformed, the intracondylar notch 
widened. Elbow: A subperiosteal hemor- 
rhage may undergo calcification. New bone 
formation may occur. Hip: Bone changes 
may closely simulate those of Perthes’ 
disease. Shoulder: The bone changes may 
simulate caries sicca. 


acute articular rheumatism and any acute 
pyogenic infection or synovitis. 


Case1 (Figs. 1 and 2). R.H., male, aged four- 
teen. Has been in and out of the Jewish Hos- 
pital since two years of age. First admitted 
because of profuse bleeding following circum- 
cision. Second admission: Hemorrhage follow- 
ing a cut chin. Third admission: Profuse bleed- 
ing of gums. Fourth admission: Spontaneous 
hemorrhage into right knee and left ankle. 
Fifth admission: Hematoma of right abdomen 
following a foot race. Last admission, 1932: 
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Swelling, pain, and discoloration of right knee. 
No increased surface temperature. No family 
history of bleeders on either side obtainable. 
Physical examination except right knee nega- 
tive. Limitation of motion in right knee. Over 
this period of time the hemoglobin varied be- 
tween 24 and go per cent. Red blood cells varied 
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been obtained, the diagnosis on admission was 
hemophilia. A cousin on the maternal side is a 
bleeder. There is an associated mild Froehlich’s 
syndrome. Patient does not remember a day 
when perfectly well. The slightest trauma 
caused pain, tenderness, and swelling, and often 
bluish discoloration of the affected part. All 


Fig. 2. Case 1. Note marked broadening of internal condyle and widening of the intercondylar space. 
Numerous excavations are seen in the internal condyle especially in the lateral view. 


between 1,800,000 and 5,100,000. Leucocytes 
varied between 9,000 and 22,000. Blood plate- 
lets varied between 325,000 and 520,000. The 
bleeding time was from four to five minutes. 
Clotting time, 14 min.; pro thrombin time, 
13 min. Blood Wassermann is negative. 

Case 1 (Figs. 3 and 4). S. R. W., male, 
aged sixteen. History of several admissions to 
the Jewish Hospital. Two of these admissions 
and discharges were under the diagnosis of 
tuberculous hip disease and one under a pyo- 
genic infection of the ankles. At the last ad- 
Mission in 1932, a satisfactory history having 


symptoms were out of proportion to the in- 
jury sustained. The left hip, following an auto- 
mobile injury, has given the most trouble and 
at the present time the right shoulder. Other 
joints from time to time have been affected. 
The acute stage lasts about two weeks, fol- 
lowed by remissions of longer time. Bloody 
urine accompanied by abdominal pain was the 
cause of the last admission. There is also a 
history of profuse bleeding from minor injuries. 

Physical Examination, 1932. Gives evidence 
of mild Froehlich’s syndrome. Right shoulder 
is painful to the touch. There is a hematoma of 
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the right arm. The left leg is 2 inches shorter 
than the right and is associated with muscular 
atrophy. There is limitation of motion of the 


left hip. 


Blood Count: hemoglobin, 79 per cent; red 
blood cells, 4,300,000; leucocytes, 14,000; blood 
platelets, 390,000 to 460,000; bleeding time, 


Fic. 3. Case u. Panarthritic stage. Widened joint 
space due to repeated hemorrhagic effusions. 
Areas of vacuolization in humeral head. 


2 min. to 6 min.; clotting time, 22 min.; pro 
thrombin time, 10 min. The blood Wassermann 
is negative. 


Case ut (Fig. 5). H. P., aged twenty-four. 
Hemophilic arthritis of left elbow and left knee. 


History of condition as follows: Bled for 
weeks after circumcision. Bled from molars 
spontaneously. When deciduous teeth fell out, 
bled for three days afterward. Hospitalized for 
one week. Swelling in left elbow at six years. 
Hospitalized for two weeks. Tumefaction of 
left knee developed at eight years of age, fol- 
lowing contusion of mild mature. While in 
hospital fell off kiddy car and fell on knee, dis- 
charged but readmitted next day. Injury to 
left elbow at ten years. Playing tennis injured 
left hip at twenty-one years. Spent one month 
in hospital. At present few roots in mouth, but 
extraction refused. Brother a mild hemophiliac. 
On Thanksgiving brother of patient developed 
spontaneous hematoma in the inguinal region 
following mild exertion. 


Birch believes that hemophilia results 
from an increase in size or elephantiasis of 
the blood platelets which do not disinte- 
grate during the process of clot formation. 


CONCLUSIONS 


In examining hemophiliacs periodically 
one must bear in mind the progressive 
changes that follow repeated hemorrhage 
into a joint and that the diagnosis is readily 
made by remembering the diagnostic roent- 
gen criteria. 


Fic. 4. Case 11. Regressive stage. Hemophilic changes 
first misdiagnosed as tuberculous hip. Note spur 
formation from superior rim of acetabulum, de- 
struction of joint cartilage, alteration in contour 
of femoral head, and marked irregularity in 
articular surfaces. 


Since writing this article, W. R., Case 1v, has been 
admitted to the Hospital with similar bone changes 
due to hemophilia. Both knees show the changes of 
the regressive stage, and the left elbow shows early 
changes of the stage of hemarthrosis. 
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Fic. 5. Case u1. A pseudo-osteophyte is seen projecting from the head of the radius, which is flattened 
and elongated. The joint space is narrowed and the epiphysis of the humerus shows osteolytic areas. 
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OS ACETABULI 


By EUGENE FREEDMAN, M.D. 
Departments of Roentgenology and Pathology, Cleveland City Hospital and Western Reserve University 
CLEVELAND, OHIO 


CCORDING to Cunningham! ossifi- 
cation begins in the ilium about the 
ninth week of intrauterine life. About the 
fourth month of intrauterine life a center 
appears below the acetabulum for the is- 
chium, and at about the fifth or sixth 
month the pubic bone starts to develop 
from a center which appears in front of 
the acetabulum. At birth the form of the 
ilium is well defined, and the body and 
part of the tuberosity of the ischium are 
ossified, as well as the posterior ramus and 
part of the body of the os pubis. All three 
parts enter into the formation of the sides 
of the acetabulum and by the third year 
they have converged to form its bottom, 
being separated from each other by the 
Y-shaped cartilage. This cartilage remains 
unossified until puberty. 

Waldeyer® demonstrated that three sec- 
ondary ossification centers develop in 
this Y-shaped cartilage before puberty, 
called the epiphyses of the acetabulum. 
The first one is situated between the ilium 
and pubic bones; it appears at twelve 
years of age and unites at eighteen. This 
is the anatomical os acetabuli. The other 
two ossification centers in the Y-cartilage 
are smaller and appear at the same time 
as the former one and unite at the fifteenth 
and sixteenth year of age. Consequently 
the synostosis of the acetabulum is accom- 
plished with the aid of small linking bones, 
which are very similar to the Wormian 
bones of the skull. 

The roentgenological os acetabuli, ac- 
cording to Rihle,® is not the same as the 
anatomical os acetabuli, the former being 
situated on the upper, outer border of the 
acetabulum, the latter in its midportion. 
He examined 1,618 films of the hip joint 
taken within six years during the world 
war and in the post-war period. Six hun- 
dred and seventy-two of these were taken 
of individuals between the ages of ten and 


fifty-five, 216 under the ages of ten and 
above fifty-five. The remaining 430 were 
taken of soldiers. In the first group he found 
34 definite cases. Among these 34 cases, 
24 were under eighteen years of age. Among 
the soldiers and patients below ten and 
above fifty-five years of age, no one case 
was found. In many of the patients who 
had an os acetabuli, Rithle found other 
changes suggesting late rickets or osteo- 
malacia. He concluded from his investiga- 
tion that the presence of os acetabuli is 
pathological, and represents an area of 
Looser’st so-called “‘Umbauzone.” This 
zone is a ribbon-shaped area of diminished 
density, which occurs in rickets, late rick- 
ets, or osteomalacia, in bones which are un- 
der a mechanical strain. The bone lamellae 
become absorbed and osteoid new bone 
forms at the site of the absorbed bone, cast- 
ing a shadow on the roentgenogram as if 
the involved area were erased. 

Fromme’ reviewing the same material 
arrived at a similar conclusion. 

Nieber reported 5 cases of bilateral os 
acetabuli, 4 in the female and one in the 
male. Three of his patients, all fourteen 
years old at the time of the first examina- 
tion, were re-examined later. In the first 
case the os acetabuli were found to be 
united seventeen months later. In his third 
case there was also union fourteen months 
later. In his fourth case the left os acetabuli 
became united twenty-eight months later, 
but the right did not. 

Schinz’ also had an opportunity to ex- 
amine numerous pelvic bones at the Mu- 
seum of the Anatomical Institute of Zurich, 
and drew the conclusion from his investi- 
gation that the os acetabuli represents a 
normal transitory phase of the ossification 
of the pelvis. This bone may be single or 
may be formed from three centers. In the 
early stages it cannot be recognized on the 
roentgen film as it is situated in the midpor- 
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tion of the Y-shaped cartilage, and is ob- 
scured by the head of the femur. Later on, 
however, as he found it on two macerated 
hip specimens, it may grow laterally, to- 
wards the anterior inferior iliac spine to 
form the upper border of the acetabulum. 
In such instances it can be easily recog- 
nized on the roentgenogram. The os aceta- 
buli occurs during the ages of fourteen and 
eighteen, but rarely later. The typical age 
incidence strongly suggests the fact that it 
represents a variation in ossification, and 
not a pathologic process as surmised by 
Riithle and Fromme. The occurrence is 
most commonly bilateral and the bones dis- 
appear at the time when all the epiphyses 
disappear. 

The synostosis, however, does not ne- 
cessarily occur on both sides at the same 
time, and the os acetabuli may disappear 
on one side earlier than on the other side. 
In such cases instead of a bilateral os acet- 
abuli we may find a unilateral acetabular 
bone for a short period of time. If the os 
acetabuli fails to unite on either one or both 
sides after the end of the growing period, it 
is called persistent os acetabull. 

Schinz thinks that in a very few of the 
reported cases in the literature a traumatic 
or false os acetabuli might have been pres- 
ent, as the patients were quite old and the 
bone was unilateral. Rarely a circum- 
scribed tuberculosis or osteomyelitis can 
produce, through sequestration, a similar 
picture, but in such cases the small bone 
as well as the acetabulum is uneven in 
density, irregular in contour and the lesion 
is unilateral. The persistent os acetabuli is 
always even in density and sharply defined. 
If an osteomyelitis or tuberculosis of the 
hip occurs during the age when the os 
acetabuli is present, the roentgenologic 1n- 
terpretation may be quite difficult. 

If structures similar to os acetabuli are 
found in an older individual, they indicate 
an incomplete ossification of the hip joint, 
and represent an anatomical variation, 
suggesting internal secretory disturbance. 

Kohler* thinks that the os acetabuli is 
variable roentgenologically as well as ana- 


tomically, and represents a normal ossifi- 

cation center, but very rarely may repre- 

sent an osteomyelitis, a tuberculous se- 

questrum, or a traumatic bone fragment. 
CASE REPORTS 

Case 1. R.S., white male, aged fourteen, was 
admitted to the Cleveland City Hospital on 
June 28, 1932, having been hit by an automo- 
bile a few hours previously. The patient had a 
few superficial lacerations on the right thigh 
and left iliac crest.~Both hip joints could be 
moved freely and except for the tender lacer- 
ated areas of the skin there was no evidence of 
other injuries. 

A routine pelvis film taken the day after ad- 
mission showed no evidence of dislocation or 
fracture. Just below the upper borders of the 
acetabuli a longitudinal piece of bone was seen, 
which measured 4 mm. vertically and 3 cm. 
horizontally. This piece of bone was separated 
from the lower surface of the ilium by a sharply 
defined horizontal line measuring about 1 mm. 
in width. The line had a downward triangular 
course. Beyond the region of the fovea capitis 
of the femur neither the piece of bone nor the 
line of diminished density could be recognized. 
Apparently at this point the bone united with 
the acetabulum. The appearance was identical 
on both sides. On account of the patient’s age 
and the symmetrical appearance the roentgen 
diagnosis of os acetabuli was made (Fig. 1). 


Fic. 1. Case 1. Showing bilateral os acetabuli of a 
patient in the growing period. The bones are sym- 
metrical, even in density and sharply defined. 
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Case u. W.S., aged twenty-six, motorcycle 
policeman, was admitted to the Cleveland City 
Hospital on April 19, 1932. Patient was in an 
accident the previous night, his motorcycle 
having been hit by an automobile. He had evi- 
dence of a crushing 3 injury of both ankles and 
considerable tenderness in the region of the 
right hip. 

Roentgenograms showed a comminuted frac- 
ture through the distal end of the right tibia 
and a comminuted fracture through the mid- 
portion of the left astragalus. Film of the pelvis 
showed a triangular-shaped piece of bone near 
the upper border of the right acetabulum, 
measuring approximately 4X5 mm. and a simi- 
lar bone near the upper border of the left 
acetabulum measuring about 8X10 mm. Both 
pieces of bone were sharply defined and were 
situated about 2 mm. lateral to the respective 
acetabuli. Besides this finding, a compact island 
was found in the head of the left femur measur- 
ing about 8 mm. in diameter, and another one 
about 4 cm. below the greater trochanter meas- 
uring about 2.5 cm. in length and 1.5 cm. in 
width. There was no evidence of a recent frac- 
ture. 
osteoporosis (Fig. 2). 


The small bones were interpreted as persist- 
ent os acetabulli. 


Fic. 2. Case 1. Bilateral persistent os acetabuli in a 
man aged twenty-six. The bones are symmetrically 
placed and sharply defined, but their sizes are dif- 
ferent, the left one being larger than the right. 


COMMENT 


The first case shows an os acetabuli 
in an individual of fourteen years of age, 


rugene Kreeaman 


The pelvic bones showed no evidence of 
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at the time when according to the anato- 
mist the acetabular bone makes its ap- 
pearance. The patient, although recently in 
an accident, had no pain in the hips and 
there was no history of a previous trauma. 
He was well developed and nourished, and 
in the appearance of the pelvic bones there 
was nothing that suggested either rickets 
or osteomalacia. 

The second patient was at an age when 
the os acetabuli should have been united. 
He was also in an accident and on admis- 
sion had tenderness in the region of the 
right hip, which, however, disappeared two 
days later. A triangular piece of bone was 
found on either side of the acetabulum 
similar in shape and in position, but slight- 
ly different in size. This patient was also 
well nourished, had no history of trauma 
previous to the recent accident and the 
bones of the pelvis and legs showed no evi- 
dence of osteoporosis nor of rachitic de- 
formities. In addition to the os acetabuli 
this patient had other evidence of disturb- 
ance of ossification, having two compact 
islands in the upper part of the right femur. 
islands originate, according to Scher- 

® from cartilage nodes in the spongiosa 
which later become either ossified or cal- 
cified. 
SUMMARY 


The os acetabuli is a normal epiphy- 
seal bone situated in the Y-shaped cartilage 
which appears at the age of fourteen and 
usually unites with the rest of the acetabu- 
lum at the age of eighteen. It is bilateral 
and is either a single or a multiple ossifica- 
tion center, the roentgen visualization of 
which depends upon its location. If it is 
situated in the midportion of the acetabu- 
lum, the overlapping head of the femur 
obscures it. If it grows laterally, its out- 
lines can be clearly distinguished. At times 
one of the bones unites earlier than the 
other, in which case the non-united bone 
can be mistaken for a fracture of the ace- 
tabulum. 


2. The persistent os acetabuli occurs 
most often bilaterally, but occasionally uni- 
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laterally in individuals older than eighteen culous or osteomyelitic sequestrum must 
years of age. It indicates a failure of union, — be considered. 
probably due to internal secretory dis- 4. The differentiation between a per- 
turbance. It does not represent a patho- sistent os acetabuli and a traumatic or in- 
logic process. flammatory sequestration of a small piece 
3. If an irregularly defined structure re- of the upper border of the acetabulum may 
sembling the os acetabuli is seen unilateral- be important from a medicolegal stand- 
ly in an older individual, a trauma, atuber- point. 
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ROENTGENOGRAPHIC STUDIES OF PARATHYROID 
DEOSSIFICATION** 


By JOHN J. MOORE, Major, Medical Corps, U. 


S. Army, and ALFRED A. ve LORIMIER, 


Captain, Medical Corps, U. 8. Army 
WASHINGTON, D. C. 


INTRODUCTION 


HE PAST decade has witnessed in- 

creasing interest in the subject of deos- 
sification. Clinical observations particu- 
larly along the lines of parathyroid activity 
have stimulated much of this recent en- 
thusiasm. Various forms of cystic bone dis- 
ease have been attributed to hyperfunction 
of the parathyroid glands. There have 
been many biochemical and pathological 
studies on this subject. Strangely enough, 
though roentgen manifestations have 
prompted most of the clinical interest, ex- 
perimental work to date seems lacking in 
its corroboration. There is much specula- 
tion as to the early stages of the deossifica- 
tion processes. The field of roentgenology 
should offer the avenue for visualization 
of progressive skeletal changes. It seemed 
feasible to detect minute changes in the 
architecture of bone by taking roentgeno- 
grams at the beginning and periodically 
during the course of experimentation. For 
this reason our study was planned es- 
sentially to comprise serial roentgen visual- 
izations, corroborated by biochemical an- 
alyses. 


HISTORY 


Hyperplasia of the parathyroids was 
probably first described by Kocher‘? in 
1899. Parathyroid hyperfunction in as- 
sociation with osteitis fibrosa was reported 
inigol by Askanazy.*:* Subsequently, Erd- 
heim,”® after studying parathyroid tissue 
in cases of experimental rickets, postulated 
that the hyperplasia had been the response 
(an endocrine compensation) to counter- 
act bone need. The ‘“Erdheim theory” 
was generally accepted until the clinical 
observations and ingenious therapeutic 


studies by Mandl** in 1926. Rather than 
a compensatory function of the parathy- 
roids, in his case of osteitis fibrosa, there 
was proved the paradox. He first engrafted 
into his patient, parathyroid tissue which 
he had removed from a man who had just 
died from an accident. The osteitis became 
worse. He later removed a large adenomat- 
ous parathyroid body from his patient, and 
reported subsequent ossification healing. 
This was a monumental discovery. It 
stimulated intense clinical interest in this 
endocrine association. In 1925, Hoffheinz** 


had collected 45 reports of hypertrophy of 


the parathyroids; in 27 of these there were 
noted associated skeletal defects. Since 
Mandl’s report there have occurred many 


classical descriptions, notably those of 


Gold,** Beck,” Belden, Wilder,®*® Boyd, 
Milgram and Stearns,'* Snapper,‘ Barr, 
Bulger and Dixon,'°!4 Hannon, Shorr and 
Hunter, Hirsch,*? Rich- 
ardson, Aub and Bauer,*’ Compere,”>* Camp 
and Ochsner,” Schnabel,®*! Dresser and 
Hampton,”* and others. There was a differ- 
erence in these clinical pictures: in some, 
the removal of adenomatous parathyroid 
tissue was followed by conspicuous reos- 
sification; in several, though deossification 
was marked, exploratory operations failed 
to reveal any hyperplasia of the parathy- 
roids; and in a number of these cases, para- 


thyroidectomy resulted fatally because of 


an uncontrollable hypocalcemia and marked 
clinical manifestations of tetany. 
Experimental studies on this subject 
were ushered in when Collip,** isolated 
an active substance from the parathyroids. 
The extract, “‘parathormone,” produced 
various effects by repeated injection: hy- 
percalcemia, anorexia, vomiting, apathy, 


*| From the Department of Roentgenology, Army Medical Scho ', Washington, D. C. 
* Published with the permission of the Surgeon General, United States Army, who assumes no responsibility for any of the 


opinions expressed, 
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drowsiness, failing circulation,—to coma. 
Greenwald and Gross,*:**:*4 corroborated 
these findings and were led to believe that 
an “‘excess of parathyroid secretion leads 
to excessive solution of calcium phosphate 
from the bones and, possibly, other tissues 
and to an increase in the concentration of 
both calcium and phosphate in the blood,”’ 
adding that the kidneys may so rapidly 
eliminate that “the increase may be too 
slight to be detected.”’ 

The clinical and experimental studies by 
Aub and his coworkers !?°-41?5.14 have 
contributed a great-deal to a visualization 
of the processes concerned. Special mention 
must be made of their studies as to calcium 
reserve sites. Hunter and Aub*® compared 
the elimination of calcium and lead when 
courses of parathormone were repeated 
with lead poisoning cases. During a pre- 
liminary course the lead excretion bore a 
high ratio to the calcium but when para- 
thormone was later administered - after 
allowing a rest period with high calcium 
diet the amounts of lead excretion were 
slight in contrast to the calcium. The 
deduction seemed fitting that there had oc- 
curred a calcium coating of the lead de- 
posits remaining at the end of the first 
course. Bauer, Aub and Albright’ impres- 
sively visualized depletion and restoration 
of bone trabeculae. These studies offered 
concrete evidence as to two-way possibil- 
ities in the direction of the “calcium 
stream”’ often spoken of as “positive” or 
“negative calcium balance.*® The visuali- 
zations of reossification by alizarin red 
point out that “‘bone trabeculae serve as 
the storehouse of readily available cal- 
cium ”’ and that “‘the shafts have a slow 
progressive exchange of inorganic salts and 
are not influenced except in the case of 
unusual body demands.” Albright, Bauer, 
Ropes and Aub® stress several considera- 
tions: that parathormone administration 
gradually increases the urinary calcium 
excretion without affecting the fecal cal- 
cium excretion; that the blood calcium is 
very gradually increased, its elevation 
varying with the individual and increasing 
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with a high calcium intake; that a toler- 
ance to parathormone is acquired which 
apparently is not due to a depletion of 
available calcium (its elimination was con- 
tinued by the administration of ammo- 
nium chloride). 

The importance of acid-base balance to 
calcium-phosphorus changes and to para- 
thyroid activity was suggested by Wilson, 
Stearns and Thurlow® who noted a tend- 
ency to alkalosis after parathyroidectomy, 
and by Brehme and Gyérgy” who reported 
a slight lowering of the pH as the result 
of the administration of parathormone. 
Stewart and Haldane” noted a relationship 
between serum calcium per se and alkaline 
balance. Stewart and Percival** demon- 
strated an inhibition of parathyroid effect 
when sodium bicarbonate was concur- 
rently given. Later Hueper,*® and also Al- 
bright, Bauer, Cockrill and Ellsworth? 
noted calcium deposits in the lungs, kid- 
neys, stomach, duodenum, and_ heart 
muscle, after large doses of parathormone. 
Their suggestion was that the deposits oc- 
curred predominantly in these tissues be- 
cause they maintained relatively a higher 
alkalinity. 

Bodansky, Blair and Jaffe!’ studied 
histologically the end-results of hyper- 
parathyroidism. They found marked deos- 
sification resultant from the administration 
of parathormone to young guinea pigs, 
while in contrast the adult animals showed 
little or no depletion. They too were led to 
believe that a tolerance was developed 
by repeated small doses of the extract. 
They considered that the degree of this 
tolerance depended upon the rate of elim- 
ination of the calcium. Their observation 
on young dogs convinced them that “long 
continued injection leads to progressive 
decalcification and resorption of the exist- 
ing bone, to fibrous replacement of the 
marrow, and to the production of other 
features characteristic of ostitis fibrosa.”’ 
They conjectured that the cysts which were 
produced were “‘due for the most part to 
circulatory stasis that results from the 
distortion and scarring of the marrow in- 
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cident to the development of the ostitis 
fibrosa.” In later work*** they emphasized 
the opinion that parathormone produces 
“only one effect on bone, and that is decal- 
cification.”’ They believed this process to be 
most rapid in the vicinity of the most ac- 
tive bone formation. Further stages they 
described as “‘marrow hemorrhage, cysts, 
fractures, and osteoid proliferation . . . sec- 
ondary to the primary decalcifications,”’ a 
trend of reasoning also expressed by Selye.*” 

Taylor, Weld, Branion and Kay*’ have 
recently suggested a relationship between 
hypervitaminosis (D) and_ parathyroid 
activity. Selye®? contradicted the medium 
of the parathyroids, mentioning that the 
pathological picture of the two conditions 
differed. The biochemical studies of Jones 
and Rapoport“ supported this latter view- 
point, since they were able to show an in- 
crease in the blood calcium of thyro- 
parathyroidectomized dogs (which were 
fed on a calcium free diet) when given large 
doses of irradiated ergosterol. There are 
numerous observations, including those by 
Gyorgy,” noting pathological evidence of 
decalcification, and soft tissue deposits 
resultant from the administration of large 
doses of vitamin D. 

Besides the parathyroids, other endo- 
crines have been associated with this deos- 
sification process. Special mention must 
be given the reports of Aub, Bauer, Heath 
and Ropes*:’ who contrasted the roentgen 
appearances of the bones of hypo- versus 
hyperthyroidism, and substantiated the 
evidence with biochemical analyses, show- 
ing very marked excretions of calcium in 
the hyperthyroid state or when thyroid 
extract was given to normal individuals. 

Thus, the problem of deossification has 
received diverse avenues of study. Many 
observers favor the reasoning that the 
parathyroid is directly the center of con- 
trol of the calctum-phosphorus metabolism, 
and that other factors are indirectly con- 
cerned with its activity; others believe that 
diverse endocrine or physiological condi- 
tions might produce the same or similar 
end-results. 


498 John J. Moore and Alfred A. de Lorimier 


APRIL, 1934 


EXPERIMENTAL 


Though various workers have shown that the 
rabbit is an unfavorable animal in which to 
study the effects of parathormone, it was chosen 
because it is the most suitable for complete 
roentgenographic studies. Furthermore it was 
hoped that by producing a relative acid bal- 
ance, in contrast to its usual alkaline ash (be- 
cause of its herbivorous diet) conspicuous ef- 
fects might be seen. For this reason, in the first 
part of the experiment, three groups were 
studied. Each group consisted of three males 
and three females. Group 1 acted as a control 
for Groups and 111; two of the males and two 
of the females received parathormone (Lilly) 
but none of the six in Group I received other 
medication. Group 1, the so-called “‘acidotic 
group,” received varying doses of ammonium 
chloride, and in addition, two of the males and 
two of the females received parathormone in 
the same amounts as did those of the control 
group. Group 1, the so-called “alkalosis 
group” received sodium bicarbonate, and again 
two of the males and two of the females re- 
ceived parathormone, as did those of the other 
two groups. 

For a comparatively neutral ash, the diet 
consisted of equal parts of barley and corn, and 
for vitamin needs, weighed amounts of fresh 
carrots, daily. To counteract the selection of 
either the corn or the barley, those grains were 
finally ground together, and were given in feed 
cups. Cabbage and normal saline were given 
weekly. Each rabbit was kept in its individual 
metabolism cage, the floors of which were con- 
structed of coarse and fine mesh wire so spaced 
as to separate the fecal droppings and waste 
feed from the urine. The latter was collected 
by troughs which slid beneath the wire flooring 
and which drained into screened funnels and 
collecting bottles. The fecal droppings and 
waste food were collected daily and dried in six 
day composites. ** The specific gravity, acidity, 
and volume of each twenty-four hour specimen 
of urine were checked, and three day composites 
collected for the calcium and phosphorus an- 
alyses.*4 Blood was obtained at weekly or fre- 

*3 Fecal analyses are not included in this report. There was a 
wide variation in the excretion values; no definite relationship 
could be seen to the parathormone administration, as also re- 
ported by Albright, Bauer, Ropes and Aub.’ 

*4 The urine calcium was determined by a method which was 
similar to that described by Shohl and Pedley.® The preliminary 
oxidation with persulphate was omitted. It was found that sub- 


stances which interfered with the precipitation of calcium oxalate 
could be removed by adding sufficient trichloracetic acid to pre- 
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quent intervals from the ear veins.** To mini- 
mize effects from caging, the rabbits were re- 
leased into the open, and into the sun at fre- 
quent intervals. 

Most of the medication was given by stom- 
ach tube. The rabbit was held to a squatting 
position, with firm support to its back; its head 
was positioned and its jaws held open by tongue 
blades. Through a perforation in the blades, a 
No. 14 F catheter (lubricated with mineral 
oil) was passed. The actual reception of the 
catheter into the stomach was checked by sens- 
ing the swallowing-hold, after reaching the 
posterior pharynx, and by measurement of the 
length of the catheter admitted. When certain 
that the stomach had been reached, the solution 
was rapidly injected using a 30 c.c. Luer syr- 
inge. The ammonium chloride was given in 30 
per cent solution, the daily amounts varying 
from 1 to 4 c.c. The sodium bicarbonate was 
given in 10 per cent solution, the usual daily 
amount being 10 c.c. The parathormone was 
given subcutaneously at the base of the ear. 

The first phase of the experiment covered a 
period of about three months. The animal 
losses were numerous and many substitutions 
were necessitated. A more prolonged study was 
accomplished in a second series where an acid 
balance diet was substituted for the ammonium 
chloride regimen. This consisted of three parts 
of barley to one of corn, well ground together, 
no carrots, but fresh cabbage and normal saline 
once a week. The doses of parathormone were 
considerably increased; instead of giving 4 to 
10 units per day, these rabbits were given 20 
to 100 units per day (actual human doses). Ad- 
ditional biochemical analyses were made from 
time to time, including pH determinations of 
both blood and urine, and the carbon dioxide 
combining power of the blood serum. Half grain 
doses of thyroid extract were administered 
orally, over short periods. 


cipitate albuminous matter, and sufficient calcium-free norit to 
remove coloring matter. The urinary inorganic phosphorus was 
determined according to the method of Fiske and Subbarow.” 

* The ear was irritated by rubbing it with cotton soaked with 
warm mineral oil. For the calcium and phosphorus determina- 
tions the blood was obtained by the ordinary drop method, after 
transecting a marginal vein. The blood calcium was determined 
according to the method of Clark and Collip.% The blood inor- 
ganic phosphorus was determined according to the method of 
Youngburg and Youngburg."! The blood for pH and CO: com- 
bining power determinations was obtained by aspiration, using 
a 23 gauge needle and tuberculin syringes. Cullen’s method*? was 
used for the determination of the pH; the colors were compared 
visually and also by slide wire resistance between two photo- 
electric cells. The CO2 combining power was determined accord- 
ing to the method of Van Slyke and Neill. 
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Stereoscopic films were made at weekly or 
bi-weekly intervals. To obtain the maximum 
of detail, a 5~10 radiator tube, which by test 
showed the smallest focal spot dimensions, was 
selected. For sufficient contrast to visualize the 
most minute detail, the kilovoltage was reduced 
to 30. Cardboard holders were selected in pref- 
erence to cassettes with intensifying screens. 
It was necessary to use a minimal focal-film 
distance—18 inches. Even then, it was difficult 
to obtain sufficient roentgenographic density; 
the time had to be as long as ten seconds. This 
prolonged time necessitated fairly elaborate 
means to obtain immobilization of an animal as 
reactive and nervous as the rabbit. This was 
finally accomplished with the use of sodium 
amytal, and an extension straight jacket and 
helmet combination (see Fig. 1). The sodium 


Fic. 1. The fixation apparatus and tunnel changer. 


amytal was given by stomach intubation of 

| grain doses in solution. Size 10° by 12” films 

were used, and a stereoscopic pair was made 

of both the anterior and posterior halves. Thus 

the entire skeleton was visualized. 


RESULTS 


The several components of these various 
groups presented similar changes in the 
excretion values and bone manifestations. 
Exceptions to this statement occurred in 
the second series, where a relatively acid 
balance diet was substituted for drastic 
medication. Though there was the same 
control treatment, individuals of this lat- 
ter group varied in response to the para- 
thormone. Rather than to tabulate a great 
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number of figures, or attempt to reproduce 
the many films, it seems more practical to 
chart the biochemical results and to re- 
produce only the significant films of repre- 
sentatives from each of the groups. 
Rabbit No. 9 (Fig. 2) represents the 
truly control group. It received no ammo- 
nium chloride, no sodium bicarbonate, no 
parathormone. It acted as a control to 
show any effects from the diet or the cag- 
ing. It will be noted that a moderate cal- 
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parathormone activity. The blood values 
showed practically no change. When am- 
monium chloride was used instead of para- 
thormone, beginning on the twenty-fifth 
experimental day, there was a very rapid 
stimulation in the excretion of calcium by 
way of the urine. Even though the amount 
of ammonium chloride was decreased to 
1 c.c. of the 30 per cent solution, beginning 
on the twenty-seventh day, the urinary 
calcium curve continued to climb. The in- 
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Fic. 2. Control. Roentgenograms: A, at the beginning; B, at the end of fifty-five experimental days. The 
densities in the metaphyseal regions of the femur were visualized, stereoscopically, as medullary trabecu- 


lations. 


cium and inorganic phosphorus excretion 
was maintained throughout the several 
months. There were no significant changes 
in the blood values. The roentgenograms 
demonstrated no appreciable changes in 
bone architecture. 

In a study of rabbit No. 11 (Fig. 3) the 
effects of parathormone can be compared 
with those of ammonium chloride. The 
curve of the calcium excretion shows little 
influence by the doses of parathormone 
used. The peak of the inorganic phosphorus 
excretion, for the three day period termi- 
nating on the twentieth day might suggest 


organic phosphorus curve reached a peak 
of 422 mg. for the period terminating on 
the thirty-first day, and thereafter there 
was a gradual decline. Coincident with 
these biochemical findings the roentgeno- 
graphic studies revealed only slight evi- 
dence of deossification during the parathor- 
mone regimen, but very marked effects 
during the period of ammonium chloride 
administration. In the first instance, there 
was barely more than a depletion of the 
metaphyseal reserve sites; in the second, 
there was conspicuous thinning of the 
cortex with coarsening of the trabecula- 
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Fic. 3. Parathormone versus ammonium chloride. Roentgenograms: C, at the beginning; D, after twenty- 
four days of experimentation during which time parathormone was administered, and E, at the end of 
the experiment, after the administration of ammonium chloride. 
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tions. The degree of acidosis effected by used in conjunction with ammonium chlo- 
ammonium chloride was very severe; ride. The curves for both the urinary cal- 
though many animals were studied along cium and inorganic phosphorus were high. 
these lines, none could be kept alive long The blood values were little changed. In 
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Fic. 4. Parathormone-ammonium chloride. Roentgenograms: F, at the beginning; G, at the thirtieth day, 
and H, at the time the rabbit died. 


enough to study skeletal changes which the earlier stages there appeared a marked 
might come about by more gradual or elimination of calcium, but after the peak 
cyclical processes. of 376 mg. for the three day period at the 

Rabbit No. 6 (Fig. 4) represents the sixteenth day, the excretion showed a grad- 
“acidosis group ” where parathormone was_ ual decline. Roentgenographically there 
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were visualized three stages of deossifica- 
tion: depletion of metaphyseal reserve sites, 
thinning of the cortices with the appear- 
ance of a coarsening of the trabeculations, 
and finally a depletion of the cancellous 
structure of the epiphyses. Early in the 
experiment, this animal showed an avul- 


nas 
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days could hardly be associated with para- 
thormone administration; instead, these 
rises seemed to be effected by the rest from 
the sodium bicarbonate administration of 
the immediately preceding period.) Doses 
as large as 20 units of parathormone ar- 
parently produced no change in the cal- 
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Kic. §. Parathormone-sodium bicarbonate. Roentgenograms: I, at the beginning, and J, 
after fifty days of experimentation. 


sion of the greater trochanter, on the left, 
and the ischial tuberosity, on the right. 
It was interesting to note that not only 
was there a definite delay in the healing 
process but that the end-results were of 
incomplete osseous union. 

Rabbit No. 2 (Fig. 5) represents the 
“alkalosis group” where parathormone was 
administered along with the sodium bi- 
carbonate. Both the urinary calcium and 
inorganic phosphorus excretions were low, 
the calcium excretion especially continuing 
at a minimum. (The rise in the inorganic 
phosphorus excretion for the periods end- 
ing on the thirty-fifth and thirty-eighth 


cium excretion. The blood values showed 
considerable change: a decrease in the 
blood calcium, with a rise in the inorganic 
phosphorus. In the case of another rabbit 
of this alkalosis group (No. 7, not demon- 
strated) the blood calcium fell to 6.6, 
while the inorganic phosphorus reached 
11.1 mg. per 100 c.c., when it died in con- 
vulsions characteristic of tetany. The 
curves were essentially the same in all the 
rabbits which were given sodium bicar- 
bonate, regardless of whether parathor- 
mone was concurrently given or not. Roent- 
genographically there were no conspicuous 
skeletal changes. 
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The above observations emphasized the 
importance of studying deossification over 
a more prolonged period. Since complete 
inhibition of parathormone effects was 
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intubations, and this procedure continued 
over the desired long period would have in- 
curred too many hazards and possible ex- 
traneous factors. It was for these reasons 
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Fic. 6. Parathormone-acid balance diet. Roentgenograms: K, at the beginning; L, at the ninety-fourth day; 
M, at the 136th day, and N, two weeks later (during which interval sodium bicarbonate was administered 
—not shown on the biochemical chart). The photograph (O) shows a longitudinal section of the femur, 


tibia and fibula. 


noted when alkalosis was produced by the 
administration of sodium bicarbonate, it 
seemed desirable that at least a neutral or 
relatively acid balance be obtained. The 
doses of ammonium chloride were too 
drastic. Acidosis to the degree of 18.6 
volumes per cent CO, tension was reached. 
Of course the amount of ammonium chlo- 
ride could have been reduced, but in any 
amount its administration meant daily 


that an acid-balance diet was substituted 
in the cases represented by rabbit No. 100. 

In this case (Fig. 6), when parathor- 
mone was administered on the ninth day, 
there resulted an immediate rise in the 
inorganic phosphorus excretion.** Second- 
arily, and more gradually, there was a rise 
in the excretion of the calcium. By the 


*6 A preliminary decline in these excretion values was a fre- 
quent observation, supposedly because of the low calcium diet. 
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twentieth day, the calcium excretion ex- 
ceeded in amount that of the very first 
period, and moreover it exceeded the in- 
organic phosphorus excretion of the same 
time. With lesser dosage of parathormone, 
beginning on the twenty-third day, there 
resulted a definite decrease in these excre- 
tions so that by the thirty-first day very 
little effect could be noted. This was fol- 
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not be surpassed even though the dose of 
parathormone was very drastically in- 
creased (up to 100 units). It is interesting 
to note, however, that these large doses of 
parathormone did effect repeated increases 
in the excretion of inorganic phosphorus. 
No hypercalcemia resulted; in fact, there 
was a tendency toward reduction in the 
blood calcium values. Concurrent with 


lm ur 


niformly 
diminished density. 


Fic. 7. Atrophy of disuse: R, before transection of the spinal cord; S, one month after disuse of the extremity, 


lowed by a slight reaction of increased 
elimination (perhaps representing a state 
of hyperparathyroidism in the animal it- 
self, a flareup of activity following the 
period of rest imposed upon these glands 
by the administration of parathormone). 
Whether or not there resulted a compensa- 
tory interaction of the endocrine 
tions,” 


func- 
* the peak of the twentieth day could 


*7 Parathormone activity per se varied markedly in different 
rabbits; pH determination failed to explain the reason for this; in 
some instances, a rabbit showing a higher pH exhibited greater 
effects by the hormone. We had the one finding of a large thymus 
in the case of a rabbit which had resisted parathormone effects. 
Whether this be an explanation in itself or a suggestion of inter- 
relationship and endocrine compensation, we can only speculate, 
but the observation might support the mention by Ask-Upmark’. 


this there was an increase in the blood 
inorganic phosphorus, so that by the 
sixtieth day, when the blood calcium fell 
to 9.4 mg., the inorganic phosphorus had 
risen to 6 mg. per 100 c.c 

When thyroid extract was administered 
along with parathormone, beginning on the 
ninety-fifth day, there resulted an im- 
mediate rise in the excretion of the inor- 
ganic phosphorus. Though it reached a 
peak which was higher than that obtained 
at any earlier stage, when parathormone 
alone was administered, there was little 
change in the urinary calcium values. 

Roentgenographically, very definite 
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changes in the skeleton were visualized. In 
the beginning, the cortex of the bone was ho- 
mogeneously dense. The epiphyses showed 
auniform fine-mesh cancellation. There 
were amorphous metaphyseal deposits. 
After about three months of parathormone 
administration a different skeleton was 
visualized. The cortices appeared radiolu- 
cent; the trabeculations in the metaphyseal 
regions were coarsened and fuzzy. The 
amorphous metaphyseal deposits were re- 
placed by projecting trabeculation shelves 
(noted in stereoscopic study). In the upper 
portion of the right fibula the resorption 
process reached the stage where there ap- 
peared to be a cystic area with incomplete 
fracture. Both the medullary and cortical 
portions seemed deossified. This region 
was visualized repeatedly with the same 
appearance. By the 136th day, there was 
seen a retrabeculation and though the 


cortex appeared very radiolucent, never- 
theless the area of cystic dissolution was 
filled in by a delicate framework of 
trabeculation strands. Elsewhere the corti- 
cal trabeculations appeared thinner, in 
comparison with previous dates, and the 
cancellation of the epiphyses seemed less 
uniform. There was a greater radiolucency 
throughout, regardless of what seemed to 
be attempts toward repair of local defi- 
ciencies.** 

Calcium lactate and cod liver oil (to- 


*8 The radiolucency seen in the late stages of parathormone 
deossification resembled that seen in cases of atrophy of disuse. 
This evidence suggests that the cortical trabeculations which 
were conspicuous in the second stage represented attempts to- 
ward compensation to withstand impacts incurred in the normal 
activity of a depleted bone. In extreme absorption (3rd stage) 
this compensation was insufficient and even the “trabeculation 
framework” gave way. Cystic dissolution occurred locally, ap- 
parently in sites of very deficient compensation, but even here 
there ultimately occurred some retrabeculation. This visualiza- 
tion, like that of the coarsening of the cortical trabeculations, 
emphasizes the constructive potentialities to withstand deossifi- 
cation. 
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Fic. 8. Deossification in a female aged twenty-seven. A. The upper portion of the right femur, presenting 
the appearance of osteitis fibrosa. B. The upper portion of the left femur, presenting a benign giant cell 
tumor. C, The left tibia and fibula, presenting: (1) radiolucency throughout, (2) thinning of the cortices, 
(3) granular deossification of the epiphyseal regions and cystic dissolution in the tibia: benign giant cell 


tumor formation in the fibula. 
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Fic. 9g. Deossification-reossification manifestations in a male aged thirty-seven. A. The spine, presenting 
kyphosis and compression of biconcave centra. B. The skull, presenting calcific deposits between the tables. 
C. The distal portion of the femur and proximal portions of the tibia and fibula, manifesting condensations 


of the trabeculations. 


gether with a fermentable diet, alkaline in 
balance, including carrots and Karo syrup) 
were given subsequently to the 136th day 
with the hope of visualizing a reossification 
process. By the end of two weeks, at the 
time the rabbit died, the trabeculation 
structure appeared coarser, and the can- 
cellation of the epiphyses seemed more 
uniform. 

Rabbit No. 16 was studied along the lines 
of deossification resulting from atrophy of 
disuse. Its cord was transected with re- 
sultant paralysis of its lower extremities. 
Figure 7 contrasts the lower extremities as 
normally used, versus the extremities after 
a month of disuse. Roentgenographically, 
there was a uniform deossification; the 
cortices became very radiolucent; the 
trabeculations were thinned and conspicu- 
ously sparse; the metaphyseal deposits 
were depleted and there was marked thin- 
ning in the cancellation of the epiphyses. 


CLINICAL 


These experimental studies have com- 
pelled us to view certain clinical conditions 
of deossification in a broader diagnostic 


scope. We might cite the case of a young 
woman, aged twenty-seven (Fig. 8), who 
presents an extreme picture of deossifica- 
tion. The metaphyseal reserve sites of her 
long bones are devoid either of amorphous 
deposits or strands of intersecting trabecu- 
lations; the cortices are thinned; the can- 
cellation of the epiphyses is so resolved as 
to present a granular appearance, and there 
are multiple areas of cystic dissolution. 
Study of the upper portion of the right 
femur might lead one to the diagnosis of 
osteitis fibrosa; the left femur presents a 
typical benign giant cell tumor; the left 
tibia shows a bone cyst while the left 
fibula presents another benign giant cell 
tumor. The whole picture is one of deos- 
sification where the calcium stream has 
been directed away from bone for a pro- 
longed period. (The blood calcium reached 
a peak of 14.4 mg. per 100 c.c., though it 
subsequently fell to 6.3 mg., fluctuating 
between these two values.) The basis for 
this condition was probably hyperpara- 
thyroidism, though other factors concerned 
with deossification must be considered. 

In another case we see a composite pic- 
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ture of deossification and _ reossification 
(Fig. 9). This case, of a male aged thirty- 
seven, shows dissolutions of the humerus 
to the extent that there appear multiple 
cystic areas: the spine presents the flatten- 
ing and biconcavity of the vertebrae so 
often mentioned in association with hyper- 
parathyroidism. In other parts of his 
skeleton there are, strikingly, the mani- 
festations of osteitis deformans: in the 
skull, one is struck with the characteristic 
“nigger wool”—calcific deposits between the 
tables; the femurs show condensation, wid- 
ening of the cortices, and lateral bowing, 
and the pelvis, condensations and flatten- 
ing. Regional to the knees there is seen 
coarsened trabeculation, though not as 
yet a thickening of the cortices. The pat- 
tern is similar to that seen in the rabbit 
which had been so deossified and sub- 
sequently placed on a calcium regimen 
(rabbit No. too—last two weeks), and 
would prompt us to consider that in this 
clinical case there had been a cyclical deos- 
sification and reossification. (This man’s 
blood calcium reached a peak of 13.7 mg. 
per 100 c.c., but returned to the normal 
level of around 10 mg. per 100 c.c.) 


SUMMARY 


Experimentally, the subject of deos- 
sification has been studied under varied 
conditions: parathormone administration; 
acidosis produced by the administration of 
ammonium chloride; alkalosis imposed by 
the administration of sodium bicarbonate; 
the relation of either acid balance or 
alkaline balance to parathormone effect; 
the administration of thyroid extract and 
the effects of atrophy of disuse. Clinically, 
the observed manifestations of deossifi- 
cation have been applied to cases showing 
osteitis fibrosa, multiple benign giant cell 
tumors, and osteitis deformans. Interest 
has been centered, roentgenographically, 
upon changes in bone architecture. Bio- 
chemical analyses have been included to 
present corroborative evidence. This at- 
tack of the problem has convinced us of 
several conclusions, and it has emphasized 
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to us important considerations which 
should be made by the roentgenologist in 
dealing with metabolic conditions of bone. 

The state of osseous metabolism is con- 
spicuously manifest in the calcium reserve 
sites described by Aub and his coworkers— 
the metaphyseal regions of the long bones. 
Three characteristic features are normally 
seen in long bones: a homogeneously dense 
cortex; amorphous deposits in the meta- 
physeal regions in the young, or complete 
intersecting trabeculations in this same 
region in older individuals, and a uniform 
fine mesh cancellous structure in the 
epiphyses. 

The deossification changes in these sites 
are manifested in three stages: 

1. A substitution of trabeculation shelves 
for either the amorphous deposits, or for 
the intersecting trabeculations of the 
medullary metaphyseal region. 

2. A thinning of the cortices, manifested 
both by an increase in the radiolucency 
and by a coarsening of the cortical trabecu- 
lations (especially in the metaphyseal 
regions). 

3. An even greater resorption, a further 
thinning of the cortices, as manifested by: 

(a) very marked radiolucency; 

(6) depletion of the “trabeculation 
framework” (and perhaps local appear- 
ances of cystic dissolution) ; 

(c) thinning of the epiphyseal cancella- 

tions. 
Full appreciation of these stages can only 
be had with adequate distinction between 
the medullary and the cortical architecture. 
Flat films too easily confuse dense medul- 
lary strands as roughened cortical trabecu- 
lations, and vice versa. Since it is so evi- 
dent that the metaphyseal regions, which 
contain this deeper osseous architecture, 
are sites of the early calcium and phos- 
phorus exchange, it is mandatory that at 
least in these regions stereoscopic studies 
be made. 

Thyroid extract and acid balance reg- 
imen were seen to synergize the effects of 
parathormone, and independently to ef- 
fect a marked increase in the inorganic 
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phosphorus excretions. Sodium bicarbonate 
was seen to inhibit the action of parathor- 
mone, as suggested by biochemical studies 
of Stewart and Haldane. 

Reossification was observed after impos- 
ing high calcium intake plus a relatively 
alkaline balance. 

Clinically, the manifestations of progres- 
sive deossification are emphasized by mul- 
tiplicity of osseous dissolutions; cases of 
osteitis fibrosa or multiple cystic forma- 
tions and cases of multiple benign giant 


cell tumors. Closely related would seem to 
be those cases manifesting reossifications— 
such as osteitis deformans. In extreme cases 
of the latter there would appear to have oc- 
curred alternate deossifications and reos- 
sifications—in some cases, perhaps, a 
cyclical hyperparathyroidism. 


We wish to express our appreciation for the coop- 
eration and assistance of Technical Sergeant John 
M. Masen, Medical Department, who has performed 
the biochemical analyses included in this report. 
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HISTOLOGICAL STUDIES OF THE LIVER, SPLEEN 
AND BONE MARROW IN RABBITS FOLLOW- 
ING THE INTRAVENOUS INJECTION OF 
THORIUM DIOXIDE* 


By ERNST A. POHLE, M.D., Px.D., Professor of Radiology, and 
GORTON RITCHIE, M.D., Assistant Professor of Pathology 
University of Wisconsin Medical School 
3 MADISON, WISCONSIN 


ADT™® reported in October, 1930, in a 
paper delivered before the Berlin Med- 
ical Society, the preliminary results of his 
experiments dealing with a thorium diox- 


Fic. 1. Rabbit No. 28. (a) Before injection; (4) 
fifteen minutes after injection; (c) one hour after 
injection; (d) two hours after injection. 


ide solution which after intravenous in- 
jection permitted the visualization of the 
spleen and liver on a roentgenogram. While 
he was working on this problem Oka" had 
discovered that thorium dioxide is depos- 
ited in the reticulo-endothelial cells, ren- 
dering them radiopaque. A solution suit- 
able for use in human beings was developed 


by Radt and is now manufactured in this 
country and marketed under the name of 
“thorotrast.”’ Our investigations were car- 
ried out with this preparation. 

During the last three years many reports 
have appeared dealing with the use of thor- 
otrast both from an experimental and clini- 
cal point of view. It is not possible nor 
essential in this paper to refer to all these 
publications.® Suffice it to say that from 
our study of the literature available in the 
Fall of 1931, we gained the impression that 
not enough data were available to answer 
the question as to the possibility of late 
injuries following the injection of thoro- 
trast. It appears that this dye is deposited 
in the reticulo-endothelial cells and_ re- 
mains there for a considerable length of 
time. One must also bear in mind the oc- 
currence of radioactive changes. In most 
investigations the period of observation 
seems rather short, amounting to several 
months only; in others, the number of ani- 
mals used appeared too small to permit 
definite conclusions. We started this work 
in November, 1931, using a total of over 
80 rabbits. All animals were examined 
roentgenographically at regular intervals 
and the liver, spleen and bone marrow 
studied histologically from two days to 
493 days after injection. 

TECHNIQUE 

The thorotrast solution was injected un- 
diluted, as furnished by the manufacturer, into 
an ear vein of the rabbit. The dose varied from 
0.25, 0.5 to 1.0 c.c. per kilogram of body weight. 

Tt We wish to express our appreciation to the Heyden Chemical 


Corporation, New York, for placing the necessary quantities of 
thorotrast at our disposal. 


* Read at the American Congress of Radiology, Chicago, IIl., Sept. 25-30, 1933. 
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Satisfactory roentgenograms could be obtained 
with 0.5 c.c. per kilogram; in the majority of 
animals twice this amount was used. In order 
to test the toxicity of the drug a series of 15 
animals were injected with to c.c. per kilo- 
gram, or twenty times the dose required for 
satisfactory roentgenograms. This resulted in a 
most remarkable visualization of the entire cir- 
culatory system in vivo. However, the ma- 
jority of the rabbits (10) died within ten hours 
after the injection while 4 lived two days and 
1 lived thirty-seven days. Another series of 6 
rabbits received 5 c.c. of thorotrast per kilo- 
gram of body weight and tolerated it well. 
These observations are in agreement with those 
made by Kadrnka and Junet.’ They found that 
after one single dose of 5.0 to 8.0 c.c. per kilo- 
gram the animals died with the symptoms of 
shock. 

The radioactivity of thorotrast was not in- 
vestigated in this work. According to Tripoli 
et al'§ a spleen injected with the dye and placed 
on a highly sensitive photographic plate will 
not produce any effect. Stewart and his asso- 
ciates'? report to the contrary. Histologically 
Kadrnka and Junet? found no evidence of in- 
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Interval 
Rabbit | c.c. per) Total 


No. | kg. | cc. Died Killed 
43 0.25 0.5 102 days 
40 0.25 0.5 145 days 
41 0.25 0.5 384 days 

42 0.25 0.5 162 days 

39 0.5 2 days 

46 0.5 0.9 5 days 
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35 1.4 51 days 
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Fic. 2. Rabbit No. 28. (a) Twenty-four hours after 
injection; (d) ninety- -six hours after i injection; (c) 
144 hours after injection; (d) one week after in- 
jection. Note change in shape and position of 
spleen. 


jury due to radioactivity, while Lambin!® ob- 
served bone changes similar to those described 
by Martland" in radium dial workers. 

After the injection of the dye, roentgeno- 
grams were taken at regular intervals; in most 
cases the animals were kept alive as long as pos- 
sible. A few, after selected intervals, were killed, 
and liver, spleen and bone marrow prepared for 
histological examination (see Table 1). 


Fic. 3. Rabbit No. 28. (2) One month after injection; 
(4) sixteen months after injection. 


» 1934 


OBSERVATIONS 


1. Roentgen Studies. 

The description of our findings will be based 
chiefly on the group of rabbits injected with 1 
c.c. of thorotrast per kilogram of body weight. 
Asa rule, the spleen could be visualized in from 
fifteen to forty-five minutes after the injection 
while the liver was not outlined completely un- 
til after a period of from two to twenty-four 
hours (Fig. 1). Follow-up studies of the same 
rabbit brought out two points. There is a re- 
markable change in shape and position of the 
spleen as evidenced by the roentgen appear- 
ance (Fig. 2); there is very little decrease in 
radiopacity of the spleen for many months after 
the injection while the liver shadow seems to 


Fic. 4. Rabbit No. 74. (a) Five minutes after injec- 
tion of 10 c.c. of thorotrast per kilogram of 
body weight. Note radiopacity of blood vessels 
and kidneys. (4) Three days after injection. Note 
dense spleen and liver shadows. 


“fade” towards the end of the observation 
period. In Figure 3 the roentgenograms taken 
one month and sixteen months after injection 
are placed side by side to illustrate this phe- 
nomenon. 

As an interesting example pointing out the 
possibilities of thorotrast in biological research 
we are showing the roentgen visualization of 
the entire circulatory system (Fig. 4) and of the 
placenta (Fig. 5) in the rabbit. The placenta in 
mice, guinea pigs and rabbits was demonstrated 
following intravenous injection of thorotrast by 
Ehrhardt,’ and others. A dose of 10 c.c. per 
kilogram of body weight was injected. The ani- 
mal died on the third day. According to 
Kadrnka and Junet? 2 or 3 c.c. per kilogram 
sometimes suffices for visualizing the placenta. 
It is their opinion that divided doses of thoro- 
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Fig. 5. Rabbit No. go. Injection of 10 c.c. of thoro- 
trast per kilogram of body weight. (a) Fifteen 
minutes after injection. Note visualization of blood 
vessels and of placenta. (4) Seventy minutes after 
injection. Visualization of spleen, liver and pla- 
centa. 


trast given in dilution with glucose solution per- 
mits the administration of very high doses, as 
much as 100 c.c. per kilogram of body weight 
without fatal results. It seems, however, from 
our experience that roentgen visualization of 
the placenta in the human should not be at- 
tempted. 

2. Histologic Changes. 

Liver. The thorium dioxide was deposited 
very early in clumps in the Kupffer cells and 
scattered widely in fine granules in the liver 
cells. These clumps and granules were refrac- 


tile and of a slightly greenish cast. On the 
average, no reference to structure could be 
found, but in a few cases the clumps appeared 
to be gathered about the portal spaces. The 
first histologic examination was carried out two 
days after injection; the pathologic changes 
consisted of hydropic degeneration of the paren- 
chyma, and edema and dilatation of the 
lymphatics in the portal spaces(Fig. 6). The 
hydropic degeneration, when slight, was always 
about the central veins but in many cases was 
extremely widespread; in one case it was found 
as long as a year after injection, but as a rule 
it had disappeared after sixty days. Later, i.e., 
in the majority of cases after four months, the 
hydropic change receded and there was appar- 
ently complete recovery of the parenchyma, 
though in scattered instances a well-marked 
atrophy was noted. The edema of the portal 
spaces was gradually replaced (as early as fifty 
days after injection in one animal) by an over- 
growth of connective tissue which was slight 
but definite and constant (Fig. 7). 

Spleen. Here the thorium was deposited in 
phagocytes which were in early cases located 
both in the venous sinuses and in the pulp. The 
sinuses were soon cleared, however, and within 
a few days the only deposit found was in the 
pulp. In a few cases the thorotrast seemed 
finally to be gathered about the lymphoid fol- 


6a 


66 


Fics. 6a and 64. Early histological changes in the liver. In (a), hydropic degeneration; thorotrast in clumps 
in Kupffer cells, and in fine graules in liver cells. In (4) a portal space is shown with edema of the connec- 
tive tissue and dilated lymphatics. Hematoxylin and eosin; Zeiss apochromat 10, Homal 11 (X 100). 
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licles, but this was not a constant finding. The 
changes in the organ itself were an early con- 
gestion of the sinuses and a hyperplasia of the 
Malpighian corpuscles occurring as early as two 


Fic. 7. Late change in liver; slight atrophy of liver 
cells and marked fibrosis of portal space. Reduced 
from X 100. 


days after injection (Fig. 8a). In a few instances 
there were abundant polymorphonuclear leuco- 
cytes in the organ, thus completing the picture 
of acute splenic tumor such as found in the 
toxic or infectious diseases. There was an ap- 
parent recovery from the acute phase, and a 
slight but definite fibrosis of the pulp occurred 
after about three months. This was present in 
a large majority, but not in all of the animals 
(Fig. 84). 

Bone Marrow. In this organ the thorium 
compound was deposited in the reticulo-endo- 
thelial phagocytes clinging to the framework of 
the bone marrow and in the endothelium of the 
venous sinuses. About two weeks after the in- 
jection there was a definite and sometimes well- 
marked hyperplasia of the blood-forming ele- 
ments involving in some cases both the leuco- 
cytic and red-blood-cell-forming centers and in 
others only the leucocytic centers (Fig. ga). At 
the end of two months, this developed gradu- 
ally into a picture of exhaustion which was 
manifested by a scarcity of the blood-forming 
centers and a serous atrophy of the marrow fat 
(Fig. 94). No significant change was seen in the 
megacaryocytes. 
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It was especially noted throughout this ma- 
terial that although there existed a certain 
amount of individual variation in the thorium 
dioxide deposits no substantial difference 
could be seen between the intensity of the early 
and that of the late deposits (Fig. 10). It may 
also be mentioned that the kidneys, lungs, and 
in some instances the suprarenal glands were 
examined, but no lesions were found in these 
organs. In 2 rabbits out of 49 animals injected 
with 1 c.c. per kilogram of body weight, the 
above described histologic changes in liver, 
spleen and bone marrow were absent. 


DISCUSSION OF RESULTS 


A study of the serial roentgenograms 
taken of the injected rabbits shows con- 
clusively that thorium dioxide remains in 
the spleen and liver for an almost indefinite 
period. According to our observations (see 
Fig. 3) there is very little difference in the 
density of the splenic shadow between the 
roentgenograms taken one month and six- 
teen months after injection. The liver shad- 
ow seems to “fade”? somewhat during this 
period and does not appear quite so dense 
after six months as compared with the 
twenty-four hour roentgenogram. The his- 
tological studies bear out the roentgen 
evidence; although it is not practical to 
compare microscopically the organs of the 
same animals at different intervals after in- 
jection, enough material is available in our 
work to give us what we feel is an adequate 
average. It seems to us that there is hardly 
any loss in thorium deposit over a period 
of 493 days, our longest observation time. 
We cannot confirm the findings of Tripoli 
and Haam!® who claim that “after six 
months, studies showed one-half of the 
thorium had disappeared from the reticulo- 
endothelial cells of the spleen.’’ As demon- 
strated in Figure 10 we disagree also with 
Shute and Davis" who state that ‘‘Parti- 
cles of thorotrast practically disappear 
from the liver and spleen in two or three 
months after their injection, and the cells 
by that time regain almost a normal ap- 
pearance.” 


The accurate classification of the tissue 
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changes is difficult; while the early histo- 
logical picture in the liver and spleen is 
suggestive of a reaction to a slightly toxic 
agent (see Iig. 6), the later picture corres- 
ponds to a chronic foreign body reaction 
(see Fig. 7). Kadrnka and Rossier’ have 
seen histological pictures in the spleen re- 
minding them of the changes found in 
Gaucher’s disease. In the bone marrow, 
however, we find definite evidence of a con- 
tinued toxicity manifesting itself in the 


may mention here again that Kadrnka and 
Junet’ emphasize the importance of frac- 
tional doses and dilution of the thorium 
dioxide with glucose solution. This avoids, 
according to their experience, any unto- 
ward reactions. Although we injected our 
animals with undiluted thorium dioxide 
and gave this in a single dose, we feel that 
the end-results observed by us would be 
identical for both methods of injection. Al- 
though there may be no immediate reac- 


above described hyperplasia of the hemo- 
poietic centers followed by the phenomena 
characteristic of exhaustion (see Fig. 94). 
If some observers have not reported simi- 
lar changes this may perhaps be due to 
short intervals between injection and his- 
tological examination (Irwin®; four months’ 
observation period), or to a small number 
of experiments (Lewisohn;” 4 rabbits with 
maximum time interval of twenty-six 
days). We are in agreement, however, with 
Anders and Leitner,! Lambin"™ and Hugue- 
nin et al. The last used thorium dioxide 
for the production of experimental hepa- 
titis and cirrhosis. According to Lambin, 
repeated injections of thorium dioxide may 
lead to aplastic anemia in the rabbit. We 


8d 
Fic. 8a. Hyperplastic Malpighian corpuscle in spleen. Clumps of thorotrast in phagocytes can be seen in the 
pulp. Reduced from X 100. 
Fic. 84. Late picture in spleen; slight fibrosis of pulp (X 100). 


tions the end-result of both injection meth- 
ods is the same, namely, the permanent 
deposit of thorium in spleen, liver and bone 
marrow. 

Another observation seems worthy of 
mention, particularly since it occurred, 
without exception, in all animals. The size, 
shape and position of the spleen was sub- 
ject to extreme variations although the 
rabbits were kept under identical condi- 
tions and roentgenographed in the same 
manner. It seems to us, therefore, that 
studies of the effect of, for instance, exer- 
cise and drugs on the size of the spleen by 
the contrast method should be evaluated 
with great caution. Spontaneous changes 
in the size of the spleen as observed by us 
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Fic. ga. Hyperplastic bone marrow. 
Fic. gd. Exhausted bone marrow. A few clumps of thorotrast can be seen (X 100). 
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CONCLUSIONS 
In presenting our conclusions, which are 


based on the study of over 80 rabbits and 


may well lead to erroneous conclusions 
(Bauman and Schilling,? and Kadrnka and 


Martin‘). In summing up our findings, we 
believe that we have proved the occurrence 
of late changes in the spleen, liver and bone 


1000 roentgenograms, of more than 400 tis- 


guided by the assumption that a diagnostic 
undue risk or uncontrollable after effect. 


sue slides and an observation period up to 
493 days following injection, we were 


to produce visualization of the liver and method must not subject the patient to any 


of thorium dioxide in quantities sufficient 
spleen in the roentgenogram. 


marrow of rabbits injected with single doses 
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1. Visualization of liver and spleen in the 
rabbit on a roentgenogram is possible after 
intravenous injection of 0.5—1.0 c.c. of 
thorotrast per kilogram of body weight. 
This amount is tolerated without evidence 
of immediate injury. 

The radiopacity manifests itself from 
fifteen to forty-five minutes after the in- 
jection. It lasts in the spleen for as long as 
493 days (our longest period of observa- 
vat without noticeable reduction in dens- 

The shape and position of the spleen 
aes many variations, as shown by our 
serial roentgenograms; any changes ob- 
served in the size of the spleen under some 
artificial stimulus should be interpreted, 
therefore, with caution. 

The thorotrast is seen in the reticulo- 
endothelial cells of the liver, spleen and 
bone marrow, and is scattered in fine gran- 
ules throughout the liver cells. The early 
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changes in the liver are hydropic degen- 
eration, edema of the portal spaces and 
dilatation of the periportal lymphatics. 
Later there is usually recovery from the 
hydropic degeneration and a slight but de- 
finite increase in connective tissue. In the 
spleen, an early change simulating acute 
splenic tumor occurs, followed later by 
slight fibrosis in the majority of cases. The 
bone marrow undergoes hyperplasia early, 
which is replaced eventually by exhaustion, 
manifesting itself by a partial disappear- 
ance of the blood-forming centers and 
serous atrophy of the fat. 7 
4. We recommend, therefore, restriction 
of the intravenous injection of thorotrast 
for diagnostic purposes to incurable cases 
until evidence to the contrary is presented 
based on studies in the human, demon- 
strating without doubt that the changes 
observed in our animals are not significant. 
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DATA CONCERNING THREE YEARS’ EXPERIENCE 
WITH 600 KV. (PEAK) ROENTGEN THERAPY* 


By SEELEY G. MUDD, M.D., 


CLYDE K. EMERY, M.D., 


PASADENA, CALIFORNIA 
ORVILLE M. MELAND, M.D., and WILLIAM E. COSTOLOW, M.D., 


LOS ANGELES, CALIFORNIA 


URING the past few years, high volt- 

age roentgen-ray equipment has been 
made available, for clinical purposes, which 
operates satisfactorily at potentials of 600 
kv. or higher. Apparatus of this type was 
first constructed three years ago by Laurit- 
sen and his coworkers! at the California 
Institute of Technology. In 1931, a 700 kv. 
installation, developed by Coolidge and his 
associates,’ was set up at the Memorial 
Hospital, New York City. A year ago, von 
Schubert‘ began treatment of patients at 
his gynecologic clinic in Berlin with 600 
kv. roentgen rays. Other high potential 
laboratories have been similarly equipped 
in the past few months. The physical, bio- 
logical, and clinical factors pertaining to 
such apparatus seem to be of increasing 
interest to the roentgen therapist. Since 
we have had three years’ experience with 
certain phases of the subject, we are pre- 
senting here data which may be of interest, 
and possibly of use, to those who are treat- 
ing malignancy with very short wave 
length roentgen rays. Up to this time our 
clinical experience has been limited to 285 
patients. The majority of these have been 
irradiated at 550 to 600 kv. Since June, 
1933, 750 kv. roentgen rays have been 
used, and within the past month a score or 
more patients have been treated at 1,000 
kv. 

Patients are referred to the California 
Institute of Technology by their per- 
sonal physician or by one of the clinics or 
hospitals in the vicinity. Only inoperable 
cases are accepted and in a large majority 
of these metastasis has already occurred to 
the regional lymph nodes. The patients are 
usually in fair general physical condition, 
without evidence of marked secondary an- 
emia or cachexia. The lesions treated are 


commonly deep seated. Inasmuch as the 
cases are inoperable and because of our de- 
sire to determine the efficacy of short wave 
length roentgen rays in the treatment of 
malignancy, high voltage roentgen rays are 
used exclusively. Patients are usually am- 
bulatory and many continue their regular 
occupation during the roentgen treatment. 

In addition to the usual history, physical 
examination, laboratory data, and roent- 
gen examination, biopsy is required. 
Tumors are graded according to Broders’ 
classification, and permission for post-mor- 
tem examination is required of the nearest 
of kin of the patient who applies for therapy. 

The equipment used (Fig. 1) was de- 
signed and constructed by Lauritsen and 
his associates at the W. K. Kellogg Lab- 
oratory. The high potential source con- 
sists of two transformers, each rated at 
750 kv. root-mean-square at 30 ma., and 
therefore each is able to operate at a peak 
voltage of 1,000,000. One transformer is on 
the bridge and the other in the pit of the 
laboratory. The middle portion of the tube 
is grounded and one of the transformers 
is connected to each end of the tube. 

The tube itself is 30 feet long and pro- 
trudes through the treatment room (Fig. 
2). It is constructed of glass cylinders pro- 
tected internally with steel shields. A gold 
target is situated at the lower end of the 
upper electrode. In the foreground of the 
reproduction may be seen the water 
column for cooling the target as well as a 
resistance which is used in connection with 
an oscillograph. 

Within the treatment room the tube ts 
surrounded by lead armor, the oo 
of which is 2 inches thick (Fig. 3). Portals 
are cut through this armor Fi various 
sized diaphragms are employed to provide 


* Read at the American Congress of Radiology, Chicago, Ill., Sept. 25-30, 1933. 
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therapeutic fields varying in size from 5 X 
5 cm. to 15X15 cm. Four patients are 
usually treated simultaneously on electri- 
cally operated tables or chairs which facili- 
tate placing the patients in the proper posi- 
tion. The walls of the treatment room are 
reinforced concrete and vary in thickness 
from 1 to 2 feet. The protection provided 
is adequate to insure the safety of those 
working in the laboratory against the dan- 
ger of scattered radiation. 

The control room is adjacent to the 
treatment room and houses the control 
desk where appropriate instruments con- 
tinuously record the voltage and milliam- 
perage (Fig. 4). A McCleod vacuum gauge, 
liquid air trap, three stages of mercury 
vapor vacuum pumps, and a mechanical 
vacuum pump are employed. The output 
of the tube is constantly measured in roent- 
gen units during treatment periods. The 
four portals are calibrated daily with an 
open air standard ionization chamber. 

Table 1 shows the tube factors used. 
Operating the equipment at 600 kv., 4 to 5 
ma., § mm. steel filter, and 70 cm. target 
skin distance, the intensity is 1§ r per min- 
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ute. The short wave length limit is 0.02A, 
the effective wave length is 0.04 A. If 750 
kv., 4 to § ma., § mm. steel, plus 1 mm. 
lead filter, and 54 cm. target skin distance 
is employed, the intensity is essentially the 
same. Under these conditions the short 
wave length limit is 0.016 A and the effec- 
tive wave length about 0.024 A. Operating 
the tube at 1,000 kv., 2 ma., 5 mm. steel 
plus 1 mm. lead filter, and 54 cm. target 
skin distance, the intensity is 15 r per min- 
ute. The short wave length limit is 0.012 A 
and effective wave length about 0.018 A. 


TABLE I 
ROENTGEN-RAY TUBE FACTORS 


Intensity 


Kv. Ma. Filter S.T.D. 
600 | 4.5 | 5 mm. steel 7ocm. | 15 r/min. 
750 | 4-5 | 5 mm. steel | 64cm. | 15 r/min. 


plus 1 mm. 
lead 


mm. steel 
plus 1 mm. 
lead 


$4.cm. 
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1000 | 15 r/min. 
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In the calculation of effective wave 
length when 1 mm. lead filtration is used 
it is estimated that the effective wave 
length is midway between the short wave 
length limit and the effective wave length 
computed for steel or copper. Additional 
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roentgen rays. In the six figures to fol- 
low, the portals employed, the amount of 
radiation used, and the cutaneous effects 
observed will be presented. 

Six portals are irradiated in the treat- 
ment of bladder malignancies (Fig. 5): 
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filtration in all instances is 2 mm. alumi- 
num and 4 mm. felt. 

The method of treatment is based on the 
use of moderately heavy protracted ir- 
radiation employing multiple portals fo- 
cused on the tumor bearing area, since this 
seems more scientific in principle than to 
attempt immediate tumor destruction 
through massive doses. Usually 300 r is 
administered daily per field; however, in 
some instances two portals are irradiated 
per day and under these circumstances 300 
r is administered to each. During the first 
series of treatments goo r to 1,500 r (meas- 
ured in air) is delivered to each field. We 
frequently employ two or more therapeutic 
cycles and aim to deliver approximately 
the same amount of radiation to each field. 
Between each cycle a rest period of four 
to six weeks ensues. The radiation thera- 
py is continued over a period of six to 
twelve months, during which time skin 
tolerance is closely approximated. 

As stated in a previous paper,’ neoplastic 
lesions of the bladder, prostate, rectum, 
esophagus, pharynx, and larynx have been 
selected as being especially suitable for 
treatment with very short wave length 
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three in the pubic area, two in the gluteal, 
and one in the perineal region. In the case 
of Mr. N. M. V., during the first twenty- 
four days 6,000 r was delivered to portals 
one to five, or an average of 1,200 r per 
field, with the production of a mild eryth- 
ema. During six months the total dose 
was 18,000 r over the same portals, or 
3,600 r per field. This resulted in a moderate 
erythema with desquamation of the epithe- 
lium. After the third series of treatments a 
total of 23,200 r had been administered to 
six portals, or an average of 3,860 r per 
field. The skin at this time showed a mod- 
erate tanning with desquamation. 

In our experience prostatitis and cystitis 
have not been troublesome, except in in- 
stances where prior to irradiation there has 
been a marked infection, or in cases of cal- 
careous deposits within the bladder itself. 

In the treatment of prostatic cancer we 
employ nine portals, as shown in Figure 6. 
These consist of two pubic, two gluteal, 
two lateral pelvic, two sacrolumbar, and 
one perineal field, the sizes of which are 
indicated. Radiation therapy employed in 
the case of Mr. I. R. D., during thirty-six 
days, totalled 6,300 r over portals one to 
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five, or an average of 1,260 r per field. 
This produced a very slight erythema. At 
the end of six months the total dose deliv- 
ered was 19,200 r over nine portals, or an 
average of 2,130 r per field. This resulted 
in a moderate tanning with desquamation. 
During a ten months’ period the total dose 
administered was 27,600 r over nine por- 
tals, or an average of 3,070 r per field. A 
deep tanning of the irradiated areas with 
moderate desquamation was evident. In 
the case of Mr. G. G., more intensive treat- 
ment was used. During twenty days 10,800 
r was given over nine portals, or an average 
of 1,200 r per field, with the result that the 
patient showed slight to moderate eryth- 
ema, most marked between the buttocks. 

In the treatment of rectal cancer (Fig. 7), 
the fields employed are the same as used 
in prostatic therapy. In the case of Mrs. 
E.. B., during fourteen days a total of 6,000 
r was delivered over portals one to five, an 
average of 1,200 r per field. This treatment 
resulted in the appearance of a mild eryth- 
ema. At the end of six months the total 
radiation given was 23,400 r over nine por- 
tals, or an average of 2,600 r per field. A 
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moderate tanning was evident, with des- 
quamation. At the end of a period of twelve 
months, the total dose delivered was 
36,300 r over nine portals, or an average 
of 4,040 r per field. A deep tanning of the 
epidermis followed with moderate des- 
quamation. Recently more intensive thera- 
py has been used in the treatment of Mr. 
S.S.; during a thirty-two day period a total 
of 16,200 r was given over nine portals, an 
average of 1,800 r per field. A moderate to 
marked erythema followed, most intense 
in the intergluteal fold. It is evident from 
this case that we are now endeavoring to 
reduce the period of irradiation and employ 
more substantial doses. Patients whose 
general condition is fairly satisfactory with- 
stand this treatment without great dis- 
comfort. 

In the treatment of bladder, prostatic, 
and rectal malignancies patients usually 
experience mild to marked diarrhea, but 
bloody stools during or following irradi- 
ation rarely occur. Injection of the mucous 
membrane, with secondary fibrosis of the 
tumor, is common. In several instances 
brawny edema has occurred over the pubic 
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Fic. 5. BLapper. 600 kv., 4 ma., 5 mm. steel filter, 70 cm. skin target distance, 15 r per minute. 

N.M.V., male, aged seventy-two. Carcinoma, Grade 1: twenty-four days, total of 6,000 r, portals 1-5, 
1,200 r per field, mild erythema; six months, total of 18,000 r, portals 1-5, 3,600 r per field—moderate 
erythema with desquamation; nine months, total of 23,200 r, portals 1-6, 3,860 r per field—moderate 


tanning with desquamation. 
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and gluteal portals which has persisted for 
a month or longer. As one would expect, 
the tumor sensitivity seemed to be dimin- 
ished by the presence of infection. In rectal 
cancer, if the lower limb of the colostomy 
is not irrigated at frequent intervals, the 
malignant area is frequently the site of dis- 
tressing infection. 


subsequent tanning and desquamation. At 
the end of six months the total dose was 
21,500 r over the same portals, or 2,700 r 
per field. At this time desquamation of the 
epithelium, with marked tanning, appeared. 
A patient treated by more intensive irradi- 
ation was Mr. A.J.B., who during twenty- 
two days received 10,200 r over eight por- 


Kic. 6. Prostate. 600 kv., 4 ma., § mm. steel filter, 70 cm. skin target distance, 15 r per minute. 
I.R.D., male, aged sixty-nine. Adenocarcinoma, Grade 1: thirty-six days, total of 6,300 r, portals 1s, 
1,260 r per field—very slight erythema; six months, total of 19,200 r, portals 1~-g, 2,130 r per field —moder- 
ate tanning with desquamation; ten months, total of 27,600 r, portals 1-9, 3,070 r per field—deep tanning 


with desquamation. 


G. G., Male, aged sixty-five. Adenocarcinoma, Grade 1: twenty days, total of 10,800 r, portals 1-9, 


1,200 r per field—slight to moderate erythema. 


In the irradiation of bladder, prostatic, 
and rectal cancer (Figs. 5, 6 and 7), exclud- 
ing the sacrolumbar fields, with the tube 
factors as stated, based on ionization meas- 
urements, we estimate that there is deliv- 
ered to the tumor bearing area 300 per 
cent s.£.D. Since the skin tolerance is at 
least 1,200 r per field, it is possible to de- 
liver approximately 3,600 r to the tumor 
bearing area in each cycle of treatments. 

Circumferential portals about the chest 
are used in neoplastic disease of the esoph- 
agus (Fig. 8). Mr. J.S.A., during sixty 
days, received a total of 12,720 r over 
eight portals, or 1,590 r per field. The skin 
showed a moderate erythema, most marked 
over the two midline anterior portals, with 


tals, or 1,200 r to 1,500 r per field. A mod- 
erate erythema with tanning and desqua- 
mation resulted. 

Most of our patients with esophageal 
cancer were in rather poor condition at 
the time roentgen therapy was instituted. 
Symptoms of dysphagia, anorexia, nausea, 
and weakness were exaggerated somewhat 
during the treatment, but usually not to 
an alarming degree. We used a special diet 
prepared with gelatin which permitted the 
patient to swallow food with less difficulty. 

Employing eight portals as shown in 
Figure 8, on the basis of absorption meas- 
urements, it is possible to deliver to the 
tumor bearing area approximately 300 per 
cent s.E.D., and since the skin will with- 
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Fic. 7. Rectum. 600 kv., 4 ma., 5 mm. steel filter, 70 cm. skin target distance, 15 r per minute. 
E. B., female, aged thirty-one. Adenocarcinoma, Grade 2+: fourteen days, total of 6,000 r, portals 1-5, 
1,200 r per field—mild erythema; six months, total of 23,400 r, portals 1-g, 2,600 r per field—moderate 
tanning with desquamation; twelve months, total of 36,300 r, portals 1-9, 4,040 r per field—deep tanning 
with desquamation. 
S.S., male, aged thirty-two. Adenocarcinoma, Grade 3: thirty-two days, total of 16,200 r, portals 1-9, 
,800 r per field—moderate to marked erythema. 


stand 1,200 r per field, it is estimated that of the pharynx (Fig. 9), eleven portals are 
3,600 r can be delivered to the tumor bear- irradiated: three about the face, four about 
ing area in each series of treatments. the neck, and four over the supraclavicular 

In the technique of treating malignancy spaces. Mr. J.C., during the first series of 


Fic. 8. EsopHacus. 600 kv., 4 ma., § mm. steel filter, 70 cm. skin target distance, 15 r per minute. 
].S.A., male, aged fifty-four. Squamous cell carcinoma, Grade 2: sixty days, total of 12,720 r, portals 
1-8, 1,5g0 r per field—moderate erythema, tanning, desquamation; six months, total of 21,500 r, portals 
i-8, 2,700 r per field—marked tanning with desquamation, 
A. J. B., male, aged sixty-eight. Squamous cell carcinoma, Grade 2: twenty-two days, total of 10,200 

r, portals 1-8, 1,200-1,§00 r per field—moderate erythema, tanning, desquamation. 
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Fic. 9. PHAryNx. 600 kv., 4 ma., § mm. steel filter, 70 cm. skin target distance, 15 r per minute. 
J. C., male, aged twenty-one. Lympho-epithelioma, Grade 4: forty-nine days, total of 10,000 r, portals 
I-11, g10 r per field—marked erythema, edema with desquamation; seven months, total of 21,200 r, 
portals 1-11, 1,93¢ r per field—marked erythema, vesiculation, desquamation. 


treatments in forty-nine days, received a 
total of 10,000 r over these portals, or an 
average of gio r per field. The skin showed 
marked erythema, moderate edema, and 
desquamation. During seven months 21,200 
r was delivered over portals one to eleven, 
or an average of 1,930 per field. At this 
time marked erythema and vesiculation oc- 
curred, with subsequent desquamation of 
the epithelium. 

The method used in extrinsic carcinoma 
of the larynx (Fig. 10) employs five portals 
about the neck as well as anterior and pos- 
terior irradiation of the supraclavicular 


TaB_e Il 
ERYTHEMA DOSE 
Portal 10 X10 cm. 


Threshold | Marked 


Filter Erythema | Erythema 
200 kv. | 0.§ mm. cop- | 500- 600 r 700- 800r 
per* 
600 kv. | § mm. stee!* gOo-1000 r| 1000-1300 r 
600 kv. | 5 mm. steel | 1000-1200 r| 1200-1500 r 
plus 1 mm. 
lead* 


* Plus 2 mm. aluminum and 4 mm. felt. 
Back-scattering not included. 


spaces. Mrs. C.V. received during the first 
twenty-eight days of treatment a total of 
4,500 r over portals one to five, an average 
of goo r per field. This resulted in marked 
erythema with vesiculation. At the end of 
six months a total of 12,900 r had been 
delivered over nine portals, or an average 
of 1,430 r per field. The skin showed marked 
tanning with desquamation. During nine 
months 16,800 r was administered over 
nine portals, or an average of 1,870 r per 
field. The cutaneous manifestations at this 
time were moderate erythema, marked tan- 
ning, and desquamation. 

Salivation is greatly reduced during and 
after radiation therapy in laryngeal and 
pharyngeal cancer. Marked injection of the 
epithelium is evident followed by a grayish 
irradiation slough of the mucous mem- 
brane. Edema of the throat and subcuta- 
neous tissues has occurred, but no reaction 
has been severe enough to necessitate an 
emergency tracheotomy. 

If five neck portals are employed, on the 
basis of ionization measurements, we es- 
timate that 350 per cent s.£.D. can be'de- 
livered to the larynx. 

Erythema subsequent to an_uninter- 
rupted dose over a moderate sized field, 
10X10 cm., has been determined (Table 
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11). The intensity required to produce a 
slight cutaneous reaction, or threshold 
erythema, as well as a marked erythema, 
is shown. At 200 kv. with 0.5 mm. Cu 
filter, threshold erythema was observed at 
500 r to 600 r, and marked erythema at 
7oo r to 800 r. With harder radiation, 600 
kv. and 5 mm. steel filter, threshold ery- 
thema occurred at 900 r to 1,000 r, and 
marked erythema at 1,000 r to 1,300 r. If, 
in the case of 600 kv. roentgen rays, I mm. 
of lead is added to the steel filter, the 
threshold erythema was observed to occur 
between 1,000 r and 1,200 r, and marked 
erythema at 1,200 r to I,s00 r. (It is ob- 
vious that with very short wave length 
roentgen therapy, obtained by high voltage 
and heavy filtration, the skin will tolerate 
much higher doses.) In addition to the fil- 


tration indicated in Table 1, 2 mm. of 


aluminum and 4 mm. of felt were used in 
each instance. No allowance is made for 
back-scattering. 

With increased skin tolerance and aug- 
mented depth dose made possible by 
1,000,000 volt roentgen rays with lead fil- 
tration, the percentage of a skin erythema 
dose delivered to the tumor bearing area 
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can be definitely increased. 

It is well known that normal structures 
usually limit the amount of roentgen thera- 
py, and of these the skin is among the first 
indicators of excessive dosage. The time 
factors involved in the production of eryth- 
ema are shown in Table 111. The darkly 
shaded areas denote marked erythema 
while those of a lighter shade represent 
skin reactions of a less degree. The voltage 
and filtration obtaining in each case are 
shown, as well as the intensity measured in 
roentgens and the element of time elapsed 
prior to the appearance of slight erythema. 
In the case of Mrs. F.H., at 200 kv. with 
o.§ mm. Cu filter, 700 r produced a moder- 
ate erythema at seven days, which became 
marked at twenty-six to twenty-eight days. 
A treatment of 1,000 r at 600 kv. with 5 
mm. steel filter elicited a moderate eryth- 
ema at seven days, which became most 
marked at twenty to twenty-two days. Five 
days after 1,200 r was administered at 600 
kv., § mm. steel plus 1 mm. lead filter, a 
moderate erythema developed which grad- 
ually increased in intensity and became 
marked at twenty-six to twenty-eight days. 
It is evident that radiation of these three 


Fic. 10. Larynx. 600 kv., 4 ma., § mm. steel filter, 70 cm. skin target distance, 15 r per minute. 


C. V., female, aged forty-seven. Squamous cell carcinoma, Grade 3: twenty-eight days, total of 4,500 
r, portals 1-5, goo r per field—marked erythema with vesiculation; six months, total of 12,900 r, portals 
I~9, 1,430 r per field—marked tanning with desquamation; nine months, total of 16,800 r, portals 1-9, 
1,870 r per field—moderate erythema, tanning, desquamation. 


we 
q 
ae 
F 
ed 
é 
. 
‘ / A / 
‘ 
: 


§28 


qualities produced moderate erythema in 
five to seven days and marked erythema 
in twenty to twenty-eight days. The sub- 
sequent skin reaction in each instance re- 
sulted in moderate tanning and desqua- 
mation, but without other skin complica- 
tions. Again back-scattering is not in- 
cluded. 

Ulceration of the epidermis has been 
produced in this laboratory, by roentgen 
therapy, in three instances. Table tv shows 
the amount of treatment administered over 
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goo r was administered to the anterior su- 
praclavicular field. This dose was repeated in 
the eighth month. During the ninth month 
goo r was administered to the anterior ax- 
illary portal. In the tenth month goo r was 
delivered to the anterior supraclavicular 
portal and the same dose was applied to 
the anterior axillary field, making a total 
of 1,800 r. The skin reactionduring the 
first eleven months resulted in moderate 
erythema with tanning, desquamation, 
and edema. During the fifteenth month 


TaB_e III 
SKIN REACTION FOLLOWING ERYTHEMA DOSE 
Portal 1oX10 cm. 


FH. Femace Ace 45 


a period of fifteen months with the subse- 
quent skin changes in the case of Mrs. F.B. 
H. Unfortunately, in this case the anterior 
left supraclavicular portal and the anterior 
axillary portal overlapped. The various skin 
changes are listed to the left of Table IV. 
The crosses denote the degree of cutaneous 
reaction. During the first month of treat- 
ment goo r was administered to the anterior 
supraclavicular space. Erythema and tan- 
ning, with desquamation, resulted. In the 
third month 1,350 r was delivered to the an- 
terior supraclavicular and anterior axillary 
portals, making a total of 2,700 r in the 
overlapping area, During the fifth month 


ERYTHEMA 


COOKVY. @mm. STEEL Prius tmm. Fiecrer 


GOOKVY. Gmm. STEEL 


200 KY O.S5 mm. Copper Ficrer 
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1,200 r was delivered to the anterior 
supraclavicular and axillary portals, mak- 
ing a total of 2,400 r. At that time, as 
already stated, the total amount of radia- 
tion delivered to the area in which over- 
lapping occurred was 10,500 r. In the six- 
teenth and seventeenth months there were 
marked erythema, tanning, vesiculation, 
and edema. Telangiectasia and_ ulcera- 
tion began during the eighteenth month. 
The latter was most marked during the 
nineteenth month when the ulcer measured 
5x5 cm. It had practically healed at the 
end of twenty-two months. At that time 
the intensely irradiated area showed 
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marked tanning, moderate telangiectasia, 
and slight brawny edema. 

In another instance we have delivered a 
substantial amount of radiation over one 
portal without producing serious skin 
changes. In the case of Mrs. E.B., 5,300 r 
was applied in one gluteal field 15 X15 cm. 
during twelve months. This resulted in 
moderate tanning with desquamation, but 
no edema, telangiectasia, or ulceration oc- 
curred. 

In general, erythema, tanning, and des- 
quamation are more marked after the sec- 
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per cent and lymphocytes to approximate- 
ly 25 per cent of their initial value. The 
erythrocyte count and hemoglobin per- 
centage are not changed in many instances; 
in others, they may each be reduced 25 
per cent. If the leucocyte count goes down 
to 3,000 or 4,000 the treatment is curtailed. 
Anemic patients are given iron and liver 
therapy. Well-balanced diets are recom- 
mended and sedatives prescribed as cases 
demand. In general, patients in good con- 
dition tolerate short wave length irradi- 
ation of the pelvis, chest, and neck with 


TaBLe IV 
SEVERE ROENTGEN-RAY REACTION 
6oo kv. 4 ma. 5 mm. steel filter. 70 cm. s.T.D. 1§ fr per min. 


Months I 

Amount of Treat- 9g 27 9 
ment over r r r r r 
Shaded Area 


Erythema x XX XX 


Tanning x xx 


Desquamation x x x 


Vesiculation 

Kdema x x 
lelangiectasia 

lceration 


x = Mild Reaction. xx= Moderate Reaction. 


ond and third therapeutic cycles. Vesicula- 
tion and subcutaneous edema have been 
observed occasionally, while ulceration of 
the epidermis has been rare. Epilation oc- 
curs subsequent to intensive radiation, but 
after a four to six months’ period has 
elapsed the hair reappears. In some in- 
stances it is almost normal in character, 
while in others it is sparse. 

Provided the patient’s general condition 
is fairly good prior to treatment, if there 
has been little or no loss of weight or 
marked anemia, very high voltage roentgen 
therapy is withstood with little discomfort. 
If the patient’s general physical status is 
not satisfactory, nausea, weakness, dizzi- 
ness, and anorexia usually occur. During 
irradiation the leucocytes fall to about 50 
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no more symptomatic effects than if 200 
kv. is used. 

The gross pathological changes occurring 
after very high voltage irradiation are of 
the same character as those which have 
been commonly described subsequent to 
treatment with gamma rays or roentgen 
rays. Fibrosis is frequently marked in the 
malignant area. In many cases cessation of 
growth or regression of the tumor has been 
noted. Friable hemorrhagic rectal tumors 
after irradiation become smoother and 
more elastic. In prostatic cancer the nod- 
ules sometimes recede, but in most cases 
the tumor mass itself becomes softer. Mod- 
erate fibrosis has been observed in pul- 
monary tissue subsequent to high voltage 
roentgen therapy in esophageal cancer. 
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If irradiation has preceded autopsy by a 
considerable period, microscopic findings 
usually indicate that the tumor cells suffer 
indirectly from pressure necrosis, due to 
progressive fibrosis, and from capillary 
starvation dependent on endarteritis. Hy- 
dropic swelling, occasional fragmentation 
of the nuclei, and pycnosis occur. 

Inasmuch as the results attained in 
the treatment of cancer of the cervix 
by the use of the combined method of 
gamma and roentgen radiation have been 
quite satisfactory, we have not treated 
many cases in this group. In our hands, 
osteogenic, neurogenic, and fibrogenic sar- 
comas have not responded well. However, 
lympho-epithelioma, lymphosarcoma, and 
seminoma, are profoundly affected. In gen- 
eral, the reaction of tumors to 600 kv. 
roentgen rays is dependent upon the degree 
of undifferentiation and arrangement of 
malignant cells, and upon the dose deliv- 
ered to the tumor bearing area. 

From a palliative point of view, in ad- 
vanced cases of malignancy, the treatment 
yields few or no beneficial results. If the 
patient’s condition is so satisfactory that 
full cycles of roentgen treatments are with- 
stood, palliation in many instances is 
worthy of note. Hemorrhage and pain often 
diminish. Improvement in strength and 
weight frequently occurs. 

At this time we deem it unwise to make 
a preliminary statement of clinical results. 
Only a relatively small number of patients 
have been observed for a full three year 
period, and it seems inadvisable to make 
statements which later on may require sub- 
stantial modification. It may be said with 
confidence, however, that heavily filtered 
roentgen radiation at 600 kv., or at higher 
potentials, seems to offer distinctly better 
possibilities in the treatment of certain 
types of deep seated malignant lesions than 
irradiation at substantially lower voltage. 
The results achieved by its use may be 
favorably compared to the effects obtained 
by a 4 gram radium pack. Furthermore, 
skin tolerance can be approached, by heav- 
ily filtered, high voltage roentgen rays, in 
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a small fraction of the time required to 
produce a similar cutaneous change with a 
radium pack. In addition, very high volt- 
age roentgen therapy can be furnished to 
patients at a lower cost, and it is therefore 
available to a greater number since the ex- 
pense entailed in the purchase of equip- 
ment is small compared with the cost of 
a large quantity of radium. 
SUMMARY 

At the California Institute of Technology 
during the past three years 285 cancer pa- 
tients have been treated with 600 kv. 
roentgen therapy. The equipment designed 
by Lauritsen and his associates has been 
briefly referred to. The technique of mod- 
erately heavy protracted irradiation used 
in the treatment of malignant lesions of 
the bladder, prostate, rectum, esophagus, 
larynx, and pharynx has been described. 
Reference has been made to the substantial 
doses used in the treatment of these cases. 
Comparisons have been made of the cutane- 
ous reaction subsequent to treatment with 
200 kv. with 0.5 mm. Cu filter and 600 kv. 
with 5 mm. steel filter, as well as with 1 
mm. lead additional filtration. Time fac- 
tors involved in the production of eryth- 
ema have been discussed as well as roent- 
gen doses which have led to serious radio- 
dermatitis. It has been noted that persons 
in good general physical condition with- 
stand short wave length roentgen therapy 
with little discomfort. Gross and micro- 
scopic pathological findings have been 
briefly discussed. Many instances of pallia- 
tion in patients able to withstand full cy- 
cles of high voltage roentgen therapy have 
been noted. No reference has been made 
to preliminary report of clinical results, 
since a relatively small number of patients 
have been observed for a full three year 
period. In our opinion heavily filtered radi- 
ation at 600 kv., or higher, seems to offer 
better possibilities in the treatment of cer- 
tain types of deep seated cancer than ir- 
radiation at substantially lower voltage. 
The results achieved by its use may be 
favorably compared to the effects produced 
by a 4 gram radium pack. 
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ALTERATIONS IN THE pH OF THE BLOOD IN CANCER 
FOLLOWING ROENTGEN AND GAMMA IRRADIATION 


By JANETTA WRIGHT SCHOONOVER, ETHOL HALL SHIELS, and 
BERNARD P. WIDMANN, M.D. 
From the Cancer Research Laboratory, Graduate School of Medicine, University of Pennsylvania, and 
the Radiological Clinic of the Philadelphia General Hospital 


PHILADELPHIA, PENNSYLVANIA 


HE UNIVERSAL use of roentgen and 

of gamma radiation for the treatment 
of cancer and allied diseases has furnished 
a strong incentive for the investigation of 
their mode of action. Blood chemical con- 
stituents have been determined before and 
after irradiation; special attention has been 
directed toward those which have often 
been found to be present in abnormal 
amounts in untreated cancer cases. A de- 
creased hydrogen ion concentration in 
cancer blood has been reported by many 
investigators. Therefore, the direction and 
magnitude of the alterations in blood pH 
subsequent to roentgen irradiation have 
been extensively studied; those following 
gamma irradiation apparently have not 
been determined. This study presents re- 
sults obtained after each type of irradia- 
tion. 

Hirsch and Petersen,° using the McClen- 
don electrode for their pH determinations, 
observed a change in pH toward the acid 
side (as much as —o.18) two hours after 
each roentgen irradiation, and a change 
toward the alkaline side (as much as 
+0.35) twenty-four hours later. Their 
subjects were one control and 7 cancer 
patients. Five of the latter, however, re- 
ceived buffer medication at some unstated 
interval. Kroetz* reported similar results 
after the administration of 100 per cent 
S.E.D. (106-144 kv., 2 ma., 50 cm. skin- 
target distance, time 36-120 minutes, filter 
0.§ mm. copper and 2 mm. aluminum) to 
3 cancer patients, although the alterations 
were not so extensive. The pH values were 
calculated by the Hasselbalch equation. 
Guthmann and Wirz‘ obtained results bear- 
ing a qualitative resemblance in a study of 
the effects of roentgen therapy on the blood 
of 10 previously non-irradiated females 


suffering from genital carcinoma. A dose of 
65 to 85 per cent s.£.D. was administered 
to two or three of six portals each day until 
all six had been irradiated. At this time the 
tumor dose had reached go to 100 per cent. 
Six hours after the first treatment an aver- 
age change of —o.o1 pH was seen. Six 
hours and twenty-four hours after the 
last treatment there was a slight alkaline 
tendency. The pH determinations were 
carried out by the gas chain method. 

No consistent change after irradiation 
was seen by Konrich and Scheller’ in 
pathological cases. The blood was drawn 
within one-half hour of the end of the treat- 
ment, the amount and technique of which 
were not stated. The work of Woodard and 
Downes” on cancer patients shows no con- 
sistent pH change within three hours of 
the administration of 100 per cent S.E.D. 
The setting was, presumably, 200 kv., 30 
ma., 45 cm. skin-target distance, with a 
filter of 0.5 mm. of copper. The patients 
examined twenty-four hours after treat- 
ment usually showed a further change in 
the direction of their three-hour reaction. 
The colorimetric method of Myers and 
Cullen was used. Doub, Bolliger and Hart- 
man,? who used the Myers colorimetric 
method, observed a rise in pH one hour 
after irradiation. Twenty-four hours later 
an alteration in an acidotic direction was 
seen. The actual figures were not given. 

Normal animals have been used as sub- 
jects by those who claim that the true 
effects of irradiation are not seen in can- 
cerous individuals because the presence of 
the disease constitutes a complicating 
factor. The results of such studies, however, 
are different for different species of animals 
and even for different animals of the same 
species. Sprunt,!° in an investigation of the 
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influence of roentgen rays on the acid-base 
equilibrium, emphasized the fact that dogs 
and rabbits do not, with respect to the 
total base of the blood, respond similarly 
to irradiation. There is thus little justifica- 
tion for considering the behavior of any 
type of animal as representative of that 
of human beings. 

It seems, from the results of a study car- 
ried out in this laboratory, that a marked 
alkalosis does exist in advanced, internal, 
untreated and uncomplicated cancer cases 
(Woodward, Schoonover, Fry, Torrance 
and McDonald). In subsequent investiga- 
tions, the results of which are as yet un- 
published, pH values have been observed 
for patients in the earlier stages which were 
more frequently than not within or slightly 
below the normal range (pH 7.36~7.40). 
Therefore, it seems probable that the de- 
creased hydrogen ion concentration of the 
blood is a result of the disease. If this is so, 
one would expect to find the effects of ir- 
radiation on the tumor, as well as on the 
adjacent organs, reflected to a certain ex- 
tent in the blood of the tumor carrier. 

Treatment of patients in the Philadel- 
phia General Hospital, where this study 
was made, consists of small doses of roent- 
gen and gamma rays, the whole course of 
therapy extending over a period of four to 
six weeks. There was thus presented an 
opportunity to study several new aspects 
of the post-irradiation pH in cancer blood: 

1. pH changes after smaller doses ot 
roentgen rays than any yet reported. 

2. Trend of the pH during a course of 
treatment, as shown by a series of deter- 
minations made at similar intervals of 
time after exposure to roentgen radia- 
tion. 

3. Comparison of the changes seen after 
roentgen and after gamma irradiation. 

In addition, another series, 1, was 
studied every day except Sunday during 
the first two weeks of treatment. In this 
the object was to compare with one an- 
other, in the order of their appearance in 
the series for each patient, the pH changes 
in the blood after: 
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1. Roentgen irradiation within an hour 
of its administration. 

2. Roentgen irradiation about twenty- 
four hours after its administration. 

3. Gamma irradiation from radon (ra- 
dium emanation) applications, after the 
latter have been in place for at least twenty- 
four hours. 

4. Gamma irradiation, within twenty- 
four hours of the removal of the radon 
pack. 

EXPERIMENTAL 

The pH values were determined by the pro- 
cedure described by Hastings and Sendroy,* 
as refined by Schoonover and Woodward.? 
The accuracy of the colorimetric method has 
been demonstrated by means of the glass elec- 
trode (Fosbinder and Schoonover).’ The com- 
plete method is given in the paper by Wood- 
ward et al." 

All blood samples were drawn between the 
hours of g and 11 a.m. It seemed better, in 
view of the pH fluctuation throughout the day 
observed by Cullen and Earle,' not to attempt 
to take blood at a stated interval after all types 
of treatment, for this would necessitate doing so 
at all hours. Breakfast was given at 5:30 A.M., 
so that blood was drawn three and one-half to 
five and one-half hours later. As a matter of 
fact, if the eight figures obtained by Cullen and 
Earle for 6 patients (Nos. 1, 2, 5, 8, 9, and 10) 
before breakfast are compared with those seen 
three and three-quarters to five and one-half 
hours later, there is found a well-distributed 
variation of 0.11 pH before breakfast and one 
of 0.06 pH later, with seven of the eight figures 
lying within 0.03 pH of one another. 

Figures which were obtained more than 
twenty-four hours after treatment, after buffer 
or morphine medication, after vomiting, and 
after hemorrhage, were discarded. 

The roentgen and gamma irradiation of the 
patients followed, on the whole, the technique 
described by Widmann and Weatherwax." 

Treatment by means of roentgen rays is 
given over one to six fields three times a week, 
if the condition of the patient permits and if 
radon applications are not on. Unless otherwise 
stated, the following technique was employed: 
water-cooled tubes, running at 200 kv., 20-30 
ma., and delivering 40-100 r per minute, a 14- 
inch spark gap, 50 cm. skin-target distance, and 
a filter of 0.5 mm. copper and 2 mm. alumin- 
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um. Each field receives 160-200 r (20-30 per 
cent s.E.D.) until skin saturation is reached, at 
which time the dosage is altered in order just to 
maintain this state, but continued until a total 
dose of 1,600 r has been delivered to the tumor. 
Cases of cancer of the cervix, prostate, bladder 
and rectum were treated through four portals of 
the pelvis and over the spine. Larynx, tongue, 
tonsil and thyroid cases were treated on four 
fields of the neck, the breast cases on three to 
six fields, and the thigh on three to four. One 
case of cancer of the neck was treated on four 
chest fields anterior and four chest fields poste- 
rior, as well as on two fields of the neck. The 
size of field varied from 10X16 to 20X20 cm. 

Gamma radiation, throughout the first series, 
A, was administered in the form of external 
packs containing tubes of radium emanation. 
Bladder, cervix, rectum and prostate cases 
were treated by anterior and posterior pelvis 
packs. The anterior packs had a strength of 
100-110 millicuries, were filtered by 0.5 mm. 
silver and 3 mm. lead (equivalent to about 2 
mm. platinum), and were applied for forty- 
eight hours at a distance of 4 cm., delivering 
an average dose of 5,100 mc-hr. The posterior 
packs varied from 628 to 1,365 mc., and were 
filtered by 2 mm. brass in addition to the 0.5 
mm. silver and 3 mm. lead. They were applied 
for ten to eighteen hours; the total millicuries 
varied from 9,420 to 13,650. Shoulder, neck 
and breast cases were treated by the packs of 
the smaller strength. The cervix cases in series 
L were treated by intracervical and intra- 
vaginal applications only. The former were 92 
to 135 millicuries in strength, were applied for 
twenty-two to thirty-five hours, were filtered 
by 2 mm. brass, and were placed in contact. 
The intravaginal and intrarectal applications 
varied from 84 to 195.5 mc. in strength and were 
placed at a distance of I cm. with a filter of 3 
mm. lead (0.5 mm. of silver also for the intra- 
rectal cases) for eleven to fifty hours. 

The results are best presented by a compar- 
ison of each treated pH with the one preceding 
it, taking into account the circumstances, i.e., 
after what type of treatment, the preceding pH 
sample was drawn. Using always, then, the 
preceding pH and the conditions under which 
it was observed as a reference, alterations after 
various types of treatment and after various 
intervals were calculated. On the basis of the 
results after roentgen irradiation, the patients 
were divided into two groups. 
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Group I contains previously untreated pa- 
tients of whose disease the malignancy or non- 
malignancy was demonstrated by biopsy, those 
in whom the presence of malignancy was dem- 
onstrated by roentgen evidence of metastasis, 
and those who were merely clinically malig- 
nant. As far as was known, no complicating dis- 
eases were present in and no complicating medi- 
cation was given to these 33 patients. 

Group 2 contains patients who were defi- 
nitely or clinically cancerous, but with com- 
plicating factors in addition. These factors ap- 
pear to include a previous course of roentgen 
therapy, intracervical or intravaginal radon 
applications, pulmonary inflammation, syphilis, 
pregnancy, some types of medication, and, 
in the bladder cases, the location of the tumor. 
There are 16 patients in this group. 

Case 404 is used as an example of the method 
of calculating the results averaged in Table 1. 
The untreated pH was 7.40. The next sample 
showed a pH of 7.39, and was drawn twenty- 
four hours after roentgen treatment. The 
change was 7.39~-7.40 or —o.0o1 pH. The next 
sample was drawn nine hours after the removal 
of radon; its pH was 7.44. The change was 7.44- 
7.39 or +0.05 pH. This change represents the 
alteration in pH within twenty-four hours of 
the removal of radon compared to the preced- 
ing pH, which was observed twenty-four hours 
after roentgen irradiation. The third pH after 
treatment began was 7.34; 7-34-7.44= —O.10 
pH, which represents the change within an 
hour of roentgen irradiation compared to the 
immediately preceding figure, observed within 
twenty-four hours of the removal of radon. The 
fifth and sixth treated values for this patient 
were 7.35 and 7.36 res; ectively. They were ob- 
tained twelve days apart, and both within one 
hour of roentgen treatment. The change here is 
+o.01 pH, and shows the variation within an 
hour of roentgen irradiation compared to the 
next earlier figure, which was also observed 
within an hour of roentgen irradiation. 


DISCUSSION 


The changes in blood pH after both types 
of irradiation are not large, in contradis- 
tinction to the enormous changes recorded 
by Hirsch and Petersen. They are, how- 
ever, sufficiently consistent in group I 
after roentgen irradiation, and in both 
groups when gamma irradiation is in- 
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volved, to show that definite alterations do 
occur. 

Immediately after roentgen irradiation, 
taking group I as a criterion, and referring 
to those figures which were obtained before 
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acid tendency has apparently disappeared. 
Group 2 responds in an opposite fashion. 
The comparison of figures obtained at 
like intervals of time after roentgen or after 
gamma irradiation reveals no definite 


TaB_e I 


Number of Altera- 
tions toward the 


Alka- | 
line 
Side 
pH within an hour of roentgen irradiation com- 
pared to the immediately preceding pH, 
which was drawn 
before treatment 
within an hour of roentgen irradiation II 
twenty-four hours after roentgen irradiation 
with radon applied for twenty-four hours or more | 
within twenty-four hours of removal of radon 


te 


pH twenty-four hours after roentgen irradiation 
compared to the immediately preceding pH, 
which was drawn 


before treatment I 
within an hour of roentgen irradiation 19 
twenty-four hours after roentgen irradiation I 


with radon applied for twenty-four hours or more 
within twenty-four hours of removal of radon 
pH with radon applied for twenty-four hours or 
more compared to the immediately preceding 
pH, which was drawn 


before treatment 4 
within an hour of roentgen irradiation I 
twenty-four hours after roentgen irradiation 

with radon applied for twenty-four hours or more I 
within twenty-four hours of removal of radon 3 


pH within twenty-four hours of removal of radon 
compared to the immediately preceding pH, 
which was drawn 

before treatment 

within an hour of roentgen irradiation 

twenty-four hours after roentgen irradiation 

with radon applied for twenty-four hours or more 

within twenty-four hours of the removal of radon 


~ 


treatment, there appears to be a slight in- 
crease in hydrogen ion concentration. Val- 
ues obtained under similar circumstances, 
when compared with previous figures ob- 
tained twenty-four hours after the same 
type of treatment, show a more marked in- 
crease. Twenty-four hours afterwards this 


Group 1 (33 Patients) 


Group 2 (16 Patients) 


Number of Altera- 
tions toward the | 


| Average Alka | Average 
(No | Acid | (No Acid | 
Change)} Side Side | Change)| Side 

6 12 | —0.017 6 I I +0.025 

I 8 | +0.006 2 I 4 | —0.010 

20 | —0.032 | 19 i 6 | +0.012 

3 | —0.040 2 —0.055 

3 | —0.077 I 2 —0.017 

2 4 | —0.016 4 | +0.032 

5 6 | +0.020 II 4 21 —0.005 

I 2 | —0.007 I 4 | —0.028 

I | —0.070 I I | +0.010 
I 1 | —0.005 
| 

+0.070 I —0.040 

+0.060 I | +0.027 

I 2 ° 

I | —0.005 2 +0.025 

+0.037 2 | +0.045 

+0.050 I I I +0.007 

+0.056 I +0.030 

+0.032 I ° 

3. | —0.047 2 | —0.035 

+0.08 I I | +0.015 


trend during a course of therapy except, 
where the number of figures in the average 
is too small to justify drawing conclusions. 

Almost all pH samples taken during or 
after radon applications show that there is 
a definite alkalosis following gamma irradi- 
ation, more marked during the application. 
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The acid changes in group 2 were nearly 
all observed in series 1., where any effects 
of intravaginal and intracervical applica- 
tions were probably masked by the con- 
comitant urinary retention 

The alkalosis subsequent to gamma ir- 
radiation is further demonstrated by the 
acid changes in both groups when pH re- 
sults observed within an hour of roentgen 
irradiation are compared with those ob- 
served during and after radon applications. 

Since group | represents the reaction of 
uncomplicated cancerous and non-can- 
cerous individuals, and group 2 that of 
complicated cancer cases, it seems likely 
that group 1 gives a more reliable picture 
of the pH alterations occurring after treat- 
ment of the types described. 

As far as roentgen irradiation is con- 
cerned, the results from group 1 confirm 
the work of Hirsch and Petersen,® Kroetz,* 
and Guthmann and Wirz.‘ Group 2 yields 
erratic post-roentgen irradiation figures, 
with a slight tendency toward a reaction 
opposite to that of group 1, exhibited 
fairly consistently by the bladder cases 
and by those with previous treatment. 
Results of this kind, without, however, 
these qualifications with respect to type 
of patients, were found by Konrich and 
Scheller,?’ Woodard and Downes,” and 
Doub, Bolliger and Hartman.” 

In spite of the variations in treatment 
technique, it would seem that the dis- 
crepancies in the results obtained by others 
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may arise from the sort of cancer patients 
studied, especially since this study indi- 
cates that a previous course of treatment 
may be a complicating factor in response to 
roentgen irradiation. It is impossible to 
tell from most of the data in the literature 
whether any or all of the subjects had been 
treated previously. This seems to be a more 
plausible explanation than that of vari- 
ations in technique, because, insofar as the 
results are comparable, our work seems to 
confirm that of Guthmann and Wirz'. Al- 
though the methods of treatment differed, 
previously treated patients were used 
neither by them nor by us. 


CONCLUSIONS 


. There is no definite trend in pH during 
a course of radiation therapy. 

2. Roentgen irradiation of uncomplicated 
individuals, with and without cancer, is 
followed by a slight acid change in the pH 
of the blood within an hour of treatment; 
roentgen irradiation of complicated cancer 
cases is followed by alterations of less con- 
sistency, but with a slight alkalotic trend. 

3. The alteration within an hour of roent- 
gen irradiation disappears within twenty- 
four hours. 

4. Gamma irradiation is followed by a 
definite alkalotic tendency, more marked 
just before the removal of the radon 
application than afterwards; this alkalosis 
is considerably reduced after roentgen 
irradiation. 
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VARIATIONS IN DOSAGE DEPENDENT ON 
WAVE LENGTH* 


By M. C. REINHARD 


BUFFALO, NEW YORK 


BEAM of radiation as used in roent- 
gen therapy is defined quantitatively 
in roentgens per unit time and qualitatively 
in terms of absorption, that is, as effective 


WAVELEWETH — A 
Fic. 1. Curve showing the relation between wave 


length and mass absorption coefficient for water. 
Richtmyer’s values. 


wave length or as half-value layer. As a 
beam is changed qualitatively, it has been 
found experimentally that the amount of 
radiation which the skin will tolerate also 
changes. To express this in another way, 
we may say that in order to obtain the 
same degree of reaction with a more pene- 
trating beam, a greater number of units of 
roentgen-ray intensity must be admin- 
istered. This increase in the so-called “‘skin 
tolerance” with decreased wave length 
can be attributed to the decreased absorp- 
tion by the skin. In other words, the more 
penetrating the beam, the less is the ab- 
sorption per unit volume and therefore the 
greater is the amount of radiation which 
may be administered. In fact, it may be 
said, as a first approximation only, that 
the dosage is inversely proportional to 
the absorption.* 

* From the State Institute for the Study of Malignant Dis- 


ease, Buffalo, N. Y. Burton T. Simpson, M.D., Director. 
* That this relation is not strictly true, is evident from the 


In order to obtain values for a wide 
range of wave lengths, the curve in Figure 
I was constructed from  Richtmyer’s 
values of the mass absorption coefficient 
of water.! For our purposes the absorption 
coefficient of water will be considered to 
be equivalent to that of soft tissue. The 
values for wave lengths as given in Figure 
1 are for monochromatic radiation, but 
since effective wave length is defined as 
that wave length of monochromatic rays 
having the same absorption as the whole 
beam of heterogeneous rays, it is entirely 
satisfactory to consider these values as 
representing the wave lengths of a heter- 
ogeneous beam. Absorption values, p/p, 
taken from this curve for several repre- 
sentative wave lengths are given in the 
first and second columns of Table 1. 

Glasser, Portmann and Seitz? use 700 r 
(air scattering) as an erythema dose for a 
beam of roentgen rays produced by 200 
kilovolts with 0.5 mm. copper plus I mm. 
aluminum as filter. The effective wave 
length of such a beam is 0.16 A. Using this 
as a basis, dosages were calculated for the 
other wave lengths in Table 1. These values 
are given in the third column of the table 
and are further used to construct the curve 


TABLE I 
Dosage (air scattering) 
A r 
0.188 0.16 700 800 
0.215 0.225 610 700 
0.260 0.302 500 580 
0.19 0.34 450 §25 
0.33 0.38 400 460 
0.43 0.45 300 350 


following. Skin reaction is due to the radiation absorbed from the 
primary beam and also from the radiation scattered to it from all 
directions. In absorption measurements, on the other hand, the 
absorbing medium is placed at a distance from the measuring 
instrument so that only the radiation scattered in the direction 
of the primary as well as the primary beam itself, is determined. 
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Fic. 3. Curves showing the relation between effective wave lengths and half-value 
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shown in Figure 2. The fourth column 
shows the dosage values when 800 r is 
used as a basis. 

In order to translate values listed as half- 
value layer of copper or aluminum, to 
terms of effective wave length, curves 
were made representing the relationship 
between these two means of expressing the 
quality of the beam (Figs. 3 and 4). The 
material from which these curves were con- 
structed was obtained from the Grebe- 
Nitzge tables.* 

The effective wave lengths given in Table 
1 may be expected from the following 


TABLE I 
Nett kv. peak Filter 
A 

0.16 200 o.§ mm. Cu plus 1 mm. Al 
0.225 140 0.25 mm. Cu plus 1 mm. Al 
0.302 140 3.0 mm. Al 

0.34 140 2.0 mm. Al 

0.38 100 1.0 mm. Al 

0.45 go 1.0 mm. Al 
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voltage combinations (see Table 11), 
mechanically rectified machines, but are 
not necessarily true for all types of roent- 
gen apparatus. 

The application of the curve in Figure 2 
is obvious. Knowing the effective wave 
length or half-value layer of a beam of 
roentgen rays, the dosage can readily be 
determined from Curve 11. This curve, as 
pointed out previously, is based on a dos- 
age of 7oo r for effective wave length 
0.16 A (200 kv. peak with 0.5 mm. copper 
and I mm. aluminum). The same relation- 
ship should exist when any other standard 
of comparison is used. 
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ECHINOCOCCUS CYST ATTACHED TO KIDNEY 
CASE REPORT 
By M. J. GEYMAN, M.D., and D. M. CLARK, M.D. 


SANTA BARBARA, CALIFORNIA 


CHINOCOCCUS cystic disease is of 

considerable rarity in the United 
States. In countries where the disease is suf- 
ficiently common to permit reliable con- 
clusions, the liver is the predominant site of 
involvement. Extrahepatic lesions are al- 
ways of more than ordinary interest in that 
they imply a passage of organisms through 
the capillary system of the pulmonary circu- 
lation. According to Dévé, the ingested em- 
bryo, after piercing the stomach wall and 
entering the portal circulation, is stopped by 
the capillaries of the liver and forms a cyst. 
This sequence occurs in about 75 per cent of 
all cases. Of the remaining 25 per cent, a few 
reach the pulmonary circulation after pass- 
ing through the hepatic filter. Others reach 
the lungs either through the vena cava or 
via the thoracic duct. It is obvious, there- 
fore, that the number of primary cysts 
arising in situations other than the liver and 
lungs must be extremely small. Once the 
embryo has gained the systemic arterial cir- 
culation it may, of course, lodge in any part 
of the body. The following case is one in 
which a large bilocular cyst was found at- 
tached to the right kidney, while no evi- 
dence of disease could be demonstrated in 
either the lungs or the liver. 


Mrs. E. C., a white woman, aged fifty-two. 
Her only complaints when first seen were irrita- 
bility, nervousness, hot flashes and hemor- 
rhoids, all of about two years’ duration. She 
was born in Australia where she lived until 
adolescence. The usual diseases of childhood 
were survived without complication. The only 
important physical finding was a smooth, rela- 
tively fixed abdominal mass about the size of a 
grapefruit in the right hypochondrium. The 
only significant laboratory finding was a § per 
cent eosinophilia. She was referred by Dr. E. K. 
Shelton for roentgen examination. A flat plate 
of the abdomen revealed a sharply circum- 
scribed bilocular tumor mass measuring 14.5 
X10 cm., lying in the right hypochondrium. 


Except for rather prominent calcific changes in 
the dome of the cephalic sac, its density was 
homogeneous and only slightly greater than the 
surrounding tissues. For further orientation, 
dye studies*of the’gallbladder and urinary tract 


Fic. 1. after intravenous 


Anteroposterior view 
pyelography. Note subjacent undistorted renal 
pelvis. Calcific changes are plainly visible in the 
dome of the cephalic sac (marked by arrow). 


were carried out. A normal gallbladder was thus 
demonstrated superjacent to the tumor struc- 
ture and an undistorted renal pelvis and ureter 
were shown directly posterior to the mass (Figs. 
1 and 2). 

Operation (Dr. S. Robinson). Right rectus 
incision carried across to the kidney region. 
One-half of the right rectus and three abdomi- 
nal wall muscles were divided transversely. The 
ascending colon was retracted medially and the 
posterior peritoneum opened on top of the 
growth. A large mass 8X8 in. was resected 
down to its attachment on the lower pole of the 
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Fic. 2. A normal gallbladder shadow is seen ad- 
jacent to the upper sac. Note calcific changes in 
the wall of the cyst. 


kidney. A patch was iodized and turned in. All 
divided muscles were united with mattress su- 
tures and a drain inserted. 

Pathological Report. Gross: The specimen is 
a large multilocular cyst, gray-yellow outside 
and approximately 12126 cm. The capsule 
is thin and firm and contains a thick yellow 
gelatinous material. There are many small 
daughter cysts up to 2 and 3 cm. in diameter. 
These have thin gray-glistening translucent 
walls and are filled with clear fluid. 

Histology. In sections of the cyst wall, there 
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is nothing but hyalinized fibrous tissue, in 
places infiltrated with round cells and erythro- 
cytes. There is no sign of hooklets or budding 
forms. 

In smears of the gelatinous material stained 
with carbolfuchsin, typical Taenia echinococcus 
hooklets are seen. 

Diagnosis. Echinococcus cyst. 


The diagnosis of echinococcus disease is 
frequently difficult even in countries where 
its occurrence is not uncommon. Calcareous 
changes in the capsular wall, when present, 
are fairly characteristic. Inflation of the 
colon is mentioned by some authors as help- 
ful in showing cysts projecting from the 
inferior surface of the liver. It would seem 
probable that hepatosplenography (thori- 
um dioxide intravenously) would be of con- 
siderable value in showing central cysts of 
the liver, which could not be demonstrated 
by ordinary methods. 

The small number of primary extra- 
hepatic abdominal cysts described in the 
literature justifies the report of single cases. 
Comprehensive statistics as to type and 
frequency of these lesions may thus be 
gradually accumulated and the possibility 
of their occurrence will be repeatedly 
brought to our attention. 
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THE TREATMENT OF BRONCHIOGENIC CARCINOMA 


|B then recently, the literature on bron- 
chiogenic carcinoma consisted almost 
exclusively in studies of this lesion at 
necropsy. But the increasing frequency 
with which the disease has been recognized 
in late years, due to the completeness with 
which roentgenologic and bronchoscopic 
studies are made of patients with pulmo- 
nary complaints, has brought to the fore- 
ground the need of some sort of adequate 
treatment. 

Practically all writers have emphasized 
that early diagnosis is seldom made, be- 
cause during the early stage the symptoms 
of the disease are such that the recognition 
of their underlying cause is most often ac- 
cidental. Since late diagnosis is the rule, 
radical surgical extirpation of the diseased 
portion of the lung involves a technical 
procedure beyond the skill of the average 
surgeon. But even in the hands of the most 
experienced thoracic surgeons, the results 
are hardly such as to arouse enthusiasm in 
any but the most optimistic, for the results 
of lobectomy or pneumectomy are admit- 
tedly disappointing. In a recent evaluation 
of the surgical treatment of pulmonary 
carcinoma, Carlson and Ballon were able 
to find in the literature reports of thirty- 
five cases in which the pulmonary car- 
cinoma had been extirpated surgically, and 
in these only six patients lived one year 
or longer. Whether these patients will sur- 
vive to the accepted five-year period of cure 
or will succumb to recurrence of the dis- 
ease, the future alone can tell. Neverthe- 
less when one considers the risk of opera- 
tion, with its 30 per cent mortality rate, 


and the low incidence of operability, it 
seems unlikely that the surgical treatment 
of carcinoma of the lung will ever be as 
widely accepted as that of carcinoma of the 
breast. From many of the cases reported 
it is difficult to evaluate the results of 
operation in carcinoma of the lung, be- 
cause essential data as to its duration, 
situation, and roentgenographic and clin- 
ical features, and also as to the operative 
findings and the microscopic report, are 
incompletely given or omitted altogether. 

It seems, therefore, that the treatment 
of bronchiogenic carcinoma must generally 
be regarded as palliative only, and to this 
end radiotherapy is an agent of major im- 
portance. Even though in the experience 
of some (Sauerbruch, Maxwell and Nichol- 
son, Edwards, and Graham) roentgen-ray 
or radium therapy has not produced worth- 
while benefits, there are others (Manges, 
Vinson and Leddy) who ascribe to radio- 
therapy first place as a palliative measure 
in bronchiogenic carcinoma. In this con- 
nection one needs only to refer to the re- 
port in this Journal by Vinson and Leddy 
in which it is stated that among forty-two 
patients with bronchiogenic carcinoma, 
proved microscopically and treated with 
roentgen rays alone, ten were alive after 
from fifteen months to four years. These 
are only palliative results, it is true; never- 
theless, they do not appear to have been 
equalled by any other form of treatment. 
Whether operation will produce superior 
results in comparable (or operable) cases, 
is speculative; the established facts furnish 
little reason for enthusiasm. 
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SOCIETY PROCEEDINGS, CORRESPON DENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep SraTes OF AMERICA 

AMERICAN ROENTGEN Ray Society 
Secretary, Dr. E. P. Pendergrass, University Hospital, 
Philadelphia, Pa. 

Annual Meeting: Pittsburgh, Pa., Sept. 25-28, 1934. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. Albert Soiland, 1407 S. Hope St., Los 
Angeles, Calif. 

Annual meeting: Cleveland, 1934. 

SECTION ON RaproLtocy, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. 

Annual meeting: Cleveland, Ohio, June 11-15, 1934. 

RADIOLOGICAL SociETY OF NoRTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syr- 
acuse, N.Y. 

Annual meeting: 1934, to be announced. 

RADIOLOGICAL SEcrION, BALTiMoRE MEDICAL Society 
Secretary, Dr. W. B. Firor, 1100 N. Charles St., Baltimore. 
Meets third Tuesday in each month from September to 
May. 

RADIOLOGICAL Section, Los ANGELES County MEDICAL 
SocIETY 
Secretary, E. N. Liljedahl, Los Angeles, Calif. 

Meets on the third Wednesday of each month at the 
California Hospital. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. F. B. Bogart, Medical Arts Bldg., Chat- 
tanooga, Tenn. 

Annual meeting: San Antonio, Texas, November, 1934. 

BROOKLYN ROENTGEN Ray Society 
Secretary, Dr. G. W. Cramp, 921 President St., Brook- 
lyn, N.Y. 

Meets monthly on first Tuesday, October to April. 

BuFFALO RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N.Y. 

Meets second Monday of each month except during 
summer months, place of meeting selected by the host. 

CuicaGo RoENTGEN Society 
Secretary, Dr. R. G. Willy, 1138 N. Leavitt. 

Meets second Thursday of each month October to May 
inclusive at the Palmer House. 

CincINNATI RADIOLOGICAL SocrETY 
Secretary, Dr. H. G. Reineke, Christian R. Holmes 
Hospital, Cincinnati, Ohio. 

Meetings held monthly. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Otto Glasser, Cleveland Clinic. 

Meetings are held ut 6:30 p.m. at the Cleveland Cham- 
ber of Commerce Club rooms on the fourth Monday of 
each month from October to April, inclusive. 

Derrorr RoENTGEN Ray Rapium Sociery 
Secretary, Dr. E. R. Witwer, Harper Hospital. 

Meets monthly on first Thursday from October to May, 
at Wayne Country Medical Society Building. 

Ftoripa Society 
Secretary, Dr. W. McL. Shaw, 418 St. James Bldg., 
Jacksonville, Fla. 

Meetings held twice a year, May and November. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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ILLinoIs RADIOLOGICAL SoOcIETY 
Secretary, Dr. H. W. Grote, 219 N. Main St., Blooming- 
ton, Ill. 

Regular meetings held quarterly. 

INDIANA ROENTGEN SOCIETY 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. 

Annual meeting each February 22 in Indianapolis. 

MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. S. W. Donaldson, St. Joseph’s Mercy 
Hospital, Ann Arbor, Mich. Three meetings a year, Fall, 
Winter, and Spring. Next meeting, Grand Rapids, 
Mich., May, 1934. 

MILWAUKEE ROENTGEN Ray Society 
Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., Mil- 
waukee, Wis. 

Meets first Friday in October, December, February, and 
April. Place of meeting designated by the president. 

Minnesota RADIOLOGICAL SociETY 
Secretary, Dr. L. G. Rigler, University Hospital, Minne- 
apolis, Minn. 

New ENGLAND ROENTGEN Ray Society 
Secretary, Dr. Thomas R. Healy, 370 Marlboro St., 
Boston, Mass. 

Meets monthly on third Friday, Boston Medical Library. 

New York RoENTGEN SOCIETY 
Secretary, Dr. C. W. Schwartz, 33 E. 68th St., New York. 
Meets monthly on third Monday, New York Academy 
of Medicine, at 8:30 P.M. 

NortH Caro.ina RoENTGEN Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N.C. 
Annual meeting at time and place of State Medical So- 
ciety. Mid-year scientific meeting at place designated. 

CenTRAL New ROENnTGEN Ray Society 
Secretary, Dr. F. C. Rulison, Medical Arts Bldg., Syra- 
cuse, N.Y. 

Three meetings a year—January, May, and November. 

Paciric RoENTGEN CLUB 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. 

Meets annually, during meeting of California Medical 
Association 

PENNSYLVANIA RADIOLOGICAL SOCiETY 
Secretary, Dr. W. E. Reiley, Clearfield, Pa. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Karl Kornblum, Graduate Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.M., in Thompson Hall, College of 
Physicians, 1g S. 22d St. 

RocHESTER RoentGEN Ray Society, Rocuester, N.Y. 
Secretary, Dr. W. W. Fray, Strong Memorial Hospital. 
Meets monthly on second Thursday from October to 
May, inclusive, at 7:45 at the Rochester Medical Associa- 
tion Building. 

Sr. Louts RoEntGEN CLuB 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets first week of each month. Time and place of meet- 
ings designated by president, 

Soutu Caro.ina X-Ray Society 
Secretary, Dr. R. B. Taft, 105 Rutledge Ave., Charleston. 
Meets at time and place of South Carolina State Medical 
Association. 
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Texas Rapio.ocicat Society 
Secretary-Treasurer, Dr. J. H. Smith, Lubbock, Texas. 
Meets annually one day preceding the meeting of the 
Texas State Medical Association. Next Meeting. San 
Antonio, May 7, 1934. 

University oF MicuiGAN DEPARTMENT OF ROENTGEN- 
oLtocy Starr MEETING. 
Secretary, Dr. C. B. Peirce, University Hospital, Ann 
Arbor, Mich. 
Meets each Monday evening from September to June, 
at 7 P. M. at University Hospital. 

University or Wisconsin RoENTGEN CLuB 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Mad- 
ison, Wis. 
Meets monthly on last Thursday, October to April, Serv. 
ice Memorial Institute, at 4:30 P.M. 

Virointa Roentcen Ray 
Secretary, Dr. V. W. Archer, University Hospital, Uni- 
versity, Va. 
Meets annually in October 


CusBa 
Socrepap CuBANA DE RapIoLoaia FIs1orerAPIA 
Secretary, Dr. Luis Farifias, Animas 110, Havana, Cuba. 
Meets monthly in Havana. 


British Empire 

British InstirutE oF RapioLocy INCORPORATED WITH 
THE RONTGEN Society 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 P.M., at 32 Welbeck 
St., London, W. 1., or as advertised. 

ELecrro-THERAPEUTIC SECTION OF THE RoyaL Society 
or Mepicine (ConFinep To MepicaL MemBERs) 
Meets on the third Friday of each month during the 
winter at 8:30 p.m. at the Royal Society of Medicine, 1 
Wimpole St., London, W. 1 

Section or RaproLtocy anp Mepicat Ececrriciry, Aus- 
TRALASIAN Mepicat Concress 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British MepIcaL AssociaTION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 
Meets monthly at Melbourne during the winter. 

Secrion on Rapro.ocy, CANADIAN MEDICAL ASssociATION 
Secretary, Dr. A. H. Rolph, 160 St. George St., Toronto, 
Ont. 

InpIAN RADIOLOGICAL AssocIATION 
Secretary, Sd. Subodh Mitra, 148 Russa Rd., Calcutta. 
Meets annually in January, and at such places and times 
as the Council may appoint. 

Rapio.ocicaL Section, New ZEALAND BritisH MEDICAL 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. Meets annually. 


ConTINENTAL Europe 
Society oF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Allies, 134, Louvain, 
(Belgian). 
Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summer time. 
Société pE RaproLtocie DE France 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 
Société Suisse pe RaproLocre (ScHWEIZERISCHE ROnt- 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
ee for German language, Dr. Scheurer, Molzgasse, 
iel. 
Meets annually in different cities. 
SociéTé Francaise D’ELECTROTHERAPIE ET DE RADIOL 
MEDICALE 


Meets monthly on fourth Tuesday, except during months 

of August and September, 12 Rue de Seine, Paris. 
ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND Rapt- 

OLOGISTS IN CzECHO-SLOVAKIA 

Secretary, Dr. Walter Altschul, German University, 

Prague, 11/52. 

DeutscHE RONTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April in different German cities, at 
least once in five years in Berlin. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent Secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Dutcn Society oF ELEcTROLOGY AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

Socreta Irattana Rapro.tocia Mepica 
Secretary, Professor M. Ponzio,University of Turin, Turin. 

SocteTATEA ROMANA DE RaDIoLociE ELEcTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Maracine 30, 
Bucharest, Rumania. 

Meets second Monday in every month with the excep- 
tion of July and August. 

Att-Rvsstan RoENTGEN Ray Association, LENINGRAD, 
USSR, in the State Institute of Roentgenology and Radi- 
ology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LENINGRAD RoENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock, State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoentcEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

Po.tsH Society oF RapIoLocy 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. 

Meets annually. 

Warsaw Section, Society or Rapio1.ocy 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summer time. 

ScANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summer time. 

Society or Mepicat oF SWEDEN 
Meets in Stockholm. 

Society or Mepicat Rapro.tocy 1n Norway 
Meets in Oslo. 

Society or Mepicat RapioLocy 1n DENMARK 
Secretary, Dr. H. Scheuermann, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the State 
Institute of Roentgenology. 

Society or Mepicat Rapio.ocy In FINLAND 
Meets in Helsingfors. 

V1IENNA Society OF ROENTGENOLOGY 
Meets first Tuesday each month, October to July. 


OrIENT 


Japan X-Ray AssoctaTIon 
c/o Orthopedic Surgery, Tokyo Imperial University 
Meets annually in April. 

Kinki RoENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike, Kyoto, 
Japan. 
Meets bi-monthly on third Sunday. 
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ACUTE MASSIVE COLLAPSE OF 
THE LUNG 
To the Editor: 

The following addition to my previous 
contribution upon the subject of “ 
Massive Collapse of the Lung’’! 
hoped, prove of value. 

The symptom most often advanced 
against the bronchial occlusion, “mucus 
plug,” etiology of acute massive collapse 
of the lung is that the seizure is uniformly 
abrupt; that it so often occurs without the 
premonitory symptoms that might be ex- 
pected if the accumulation and i inspissation 
of mucus, with the final formation of a 
plug, were to be accepted as the cause. 

The theory, here advanced, is that there 
is little or no subjective sign until, or im- 
mediately after, the final complete, closure 
by the inspissated mass or ‘‘mucus plug.” 

A precisely similar reaction is observed, 
momentarily, when certain individuals 
come in contact with dust or gases to which 
they are sensitive. In fact, this observation 
occurred to me in the summer of 1932, 
while watching the reaction of a full-grown 
boy as he entered the excessive dust around 
a machine threshing “rusted” oats. In such 
instances the sensation is only momen- 
tary, unless prolonged by fright, and is, 
doubtless, a true bronchial spasm with 
temporary occlusion, possibly all but com- 
plete, and in both lungs. The theory is fur- 
ther substantiated in acute massive col- 
lapse by the subsequent course of the ill- 
ness. It occurs without premonitory symp- 
toms, or at least such signs have not been 
recorded; perhaps, present, they have not 
been recognized. Long before the collapse 
has materially improved, as recognized by 
the roentgenoscope, and while the accom- 
panying rise of temperature still persists, 
the patient’s sense of general well-being 
returns to some extent; in other words, a 
modified equilibrium has been established. 

| have, from the first, held that the bron- 
chial system has no inherent power to col- 
lapse itself; that it could, on the other 


Acute 
will, it is 


‘ Bowen, D. R., Acute massive collapse (atelectasis) of the 
Lung. Am. J. Roenrcenov. & Rap. THERAPY, 1929, 2/, IOI-141. 
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hand, only be collapsed passively, when it 
is plugged and its air content lost by ab- 
sorption. 

Acceptance of this theory has an im- 
portant relation to the therapy of this con- 
dition, from more than one viewpoint, all 
of which is covered in my previous com- 
munication. In short, it is hoped that this 
observation will go far toward confirming 
the position then taken. 


Davip R. Bowen 


MINNESOTA RADIOLOGICAL 
SOCIETY 
The Minnesota Radiological Society held 
its winter meeting at the University Hos- 
pital, Minneapolis, on March 10, 1934. The 
following program was presented: 


“‘Roentgenologic Studies of Multiple Births,” 
Leo G. Rigler, M.D.; ““The Incidence of Para- 
esophageal Hernia in Pregnant Women,” John 
B. Eneboe, M.D., discussed by Walter H. Ude, 
M.D.; “Radiation Effects on Tissue Cultures 
of Lymph Nodes,” Joseph T. King, M.D., and 
K. W. Stenstrom, Ph.D.; ““The Ventriculogram 
in a Case of Tuberculosis,” N. J. Berkwitz, 
M.D., and Leo G. Rigler, M.D.; “Benign 
Strictures of the Stomach,” Jacob Sagel, M.D.; 
“Observations on the Radiation Therapy of 
Carcinoma of the Breast,’ K. W. Stenstrom, 
Ph.D., discussed by E. T. Leddy, M.D.; 
“Histologic Studies of the Human Liver after 
Injection of Thorium Dioxide Sol,’ Leo G. 
Rigler, M.D., and Rudolph Koucky, M.D.; 
“The Epiphysis of the Tuberosity of the Fifth 
Metatarsal,” John B. Eneboe, M.D., discussed 
by John D. Camp, M.D.; “Roentgen Observa- 
tions on Acute Amebic Colitis,’”” Kano Ideda, 
M.D.; “Roentgen Observations on Early Tu- 
berculosis in Young Adults,” Leo G. Rigler, 
M.D.; discussed by M. B. Hanson, M.D. The 
following case reports were presented: (a) 
Spontaneous Gastroenterostomy, C. N. Bor- 
man, M.D., (b) Lympho-epithelioma, C. O. 
Hansen, M.D., (c) Oscar Lip- 
schultz, M.D., (d) Osteomyelitis of the Patella, 
Jacob Sagel, M_D.. (e) Gallbladder Obstruc- 
tion of the Small Intestine, C. N. Borman. 
Addresses were given by Dr. B. R. Kirklin on 
“The American Board of Radiology,” and by 
Dr. William T. Peyton on “Observations on 
the Diagnosis and Treatment of Malignancy.” 
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The Minnesota Radiological Society an- 
nounces the establishment of an annual 
lectureship in Radiology in honor of Dr. 
Russell D. Carman. This is to be known as 
the Russell D. Carman Memorial Lecture 
and will consist of an address by a prom- 
inent radiologist at the annual meeting of 
the Minnesota State Medical Association 
before the general assembly of that body. 

The first in this series of lectures will be 
given by Dr. A. B. Moore of Washington, 
D.C.; at the meeting of the Minnesota 
State Medical Association in Duluth, Min- 
nesota, July 16, 1934. In addition, at this 
meeting, Dr. Donald C. Balfour of Roches- 
ter, Minnesota, will deliver an address 
on the life of Dr. Russell D. Carman. 


INTERNATIONAL CONGRESS OF 
ELECTRORADIOBIOLOGY 
The First International Congress of 
Electroradiobiology will be held in Venice 
from September 10 to 15, 1934, under the 


Honorary Presidency of Count Volpi di 
Misurata, Minister of State of Italy. Dr. 
Giocondo Protti of Venice is the Secretary 
of the Congress. American scientists ap- 
pointed as members of the Honorary Com- 
mittee of the Congress are: Alexis Carrel, 
New York City; A. H. Compton, Chicago; 
W. D. Coolidge, Schenectady ; Otto Glasser, 
Cleveland; Robert Millikan, Pasadena, and 
R. W. Wood, Baltimore. 


INDIANA ROENTGEN SOCIETY 

The Seventh Annual Meeting of the 
Indiana Roentgen Society was held in In- 
dianapolis on February 22, 1934. Dr. John 
T. Murphy of Toledo, Ohio, addressed 
the Society. The following officers were 
elected: President-elect: Dr. D. C. Me- 
Clelland, LaFayette, Indiana; Vice-Presi- 
dent: Dr. Ross Tracy, Anderson, Indiana; 
Secretary-Treasurer: Dr. James N. Collins, 
Indianapolis. 
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BOOK REVIEWS 


Books Received Are Acknowledged under Heading: Books Received. This must be regarded as a sufficient return 
Selections will be made for review in the interests of our readers as 


for the courtesy of the sender. 
Manuel de radiodiagnostic clinique. Par R. 

Ledoux-Lebard, Chargé de Cours de Radio- 

logie Clinique a la Faculté de Médecine de 

Paris; Radiologiste des Hépitaux. Volumes 

I and II. Cloth. Price, 250 fr. Pp. 1076, with 

1143 illustrations. Paris: Masson et Cie, 

1933 

A book with responsible and well-known 
authorship has a better chance of wide circu- 
lation than one from an obscure writer. This 
work by Ledoux-Lebard should therefore at- 
tract immediate attention for his place in the 
radiologic world is unquestioned. He represents 
the highest type of clinical and scientific radi- 
ologist. Some of his ideals are set forth in an 
interesting preface in which he endeavors to ex- 
plain the present status of his specialty and the 
importance of maintaining high standards. He 
decries the too common practice of making 
purely objective diagnoses from films alone 
and insists that the roentgenologist avail him- 
self of the privilege of examining and question- 
ing the patient. The roentgenologist should pre- 
pare himself by training and constant clinical 
study for his position as consultant to all spec- 
lalists as well as to the internist and surgeon. 

The material for the manual has been col- 
lected over a period of fifteen years in the course 
of lecturing to students at the University of 
Paris, as well as in preparation for numerous 
contributions to scientific programs. 

Limitations of space render impossible a de- 
tailed description of the contents. Suffice it to 
say that the two volumes cover well the entire 
field of roentgen diagnosis. The usual plan of 
following the body systems is used, each “‘livre” 
being devoted to an anatomical entity and 
divided into chapters according to natural sub- 
divisions of the subject. The 1100 illustrations 
are adequate, well chosen and well reproduced 
on good paper. As would be expected in a work 
of Ledoux-Lebard, with his experience and 
wealth of clinical material, many rare and in- 
teresting cases are included. 

The simple direct style should appeal to 
those with only a meager knowledge of French. 
The*author has purposely avoided obscure or 
involved expressions and no one should have 
difficulty in interpretation. 


Space permits. 


We can think of no better way to renew or 
improve one’s acquaintance with the French 
language and scientific literature and no more 
delightful means of increasing one’s knowledge 
of scientific roentgenology than by the pur- 
chase and use of this two volume manual. 


E. W. 


Compendio di radiologia medica (radiodiag- 
nostica e radioterapie) ad uso degli studenti 

e dei medici pratici. By Prof. G. B. Cardinale 

and Dott. Mario Maino, with a preface by 

Prof. Vittorio Maragliano. Paper. Pp. 493, 

with 330 illustrations. Milano: Ulrico Hoephi, 

1934. 

The authors have designed this book on 
medical radiology to suit the needs of students 
and general practitioners into the scope of 
whose work radiologic problems are falling 
with increasing frequency and importance, in 
the hope that by the information the volume 
will give them their clinical diagnosis and treat- 
ment will be improved. To this end the whole 
field of radiology is presented in a not too de- 
tailed and very practical manner. The main 
portion of the book—to page 440—is on roent- 
gen diagnosis, and in it, apparatus, fundamen- 

tal physics, and then the 1 various systems of the 
body and their lesions are discussed, and illus- 
trated by excellent reproductions of roentgeno- 
grams. The two final chapters take up radium 
and roentgen therapy, reviewing briefly the 
indications for and results to be expected from 
radiotherapy in those diseases most likely to be 
encountered. Even though this volume is not 
primarily for the radiologic specialist, he may 
well read it with interest and profit. 


LEpDpDY 


Books Received 

De Vanarum OstIoLts 1603. By Hieronymus Fabri- 
cus of Aquapendente (1533?-1619). With an in- 
troduction, translation, notes, and reproductions 
of the original plates of the first edition (1633) by 
Kenneth J. Franklin, D.M., Tutor and Lecturer 
in Physiology, Oriel College and University De- 
monstrator of Pharmacology, Oxford. Cloth. 
Price, $3.00. Pp. 104, with 7 figures and 8 plate 
illustrations. Springfield, Illinois; Baltimore, Mary- 


land: Charles C. Thomas, 1933. 
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DEPARTMENT OF TECHNIQUE 


Department Editor: Roserr B. Tarr, M.D., 105 Rutledge Ave., Charleston, S. C. 


AN INSTRUMENT FOR MEASURING THE DENSITY 
OF ROENTGEN FILMS* 


By GEORGE C. HENNY, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE densitometer described here en- 
ables one quickly and accurately to 
measure the density of any small area of 


TON PHOTRONIC CELL 


Fic. 1. Diagram of densitometer showing the light- 
ing system and the arrangement of the photronic 
cell below the film to be tested. 


a roentgen film. It is comparatively inex- 
pensive, simple, constant in calibration 
and does not depend upon the judgment 
of the operator in matching two intensities. 
Many readings can therefore be made with- 


out fatigue and with great enough ac- 
curacy for practical purposes. 

Densitometers previously described 
which have employed a photo-electric cell 
have used either an amplifier and a rugged 
indicating instrument or a very sensitive 
galvanometer. The densitometer which em- 
ploys an amplifier is not ideal. Experience 
has shown that amplifiers are subject to 
troublesome changes in calibration. This 
means that the instrument must be cali- 
brated each time before it is used, and 
throughout a long series of measurements 
recalibration is necessary to avoid errors. 
An instrument with a sensitive galvan- 
ometer is expensive and usually requires 
skill and patience for its operation. 

The instrument described here may, for 
convenience, be divided into three parts: 
(1) The lighting system, (2) the light de- 
tecting cell and (3) the indicating instru- 
ment. 

(1) The lighting system we are using at 
the present time (Fig. 1) was designed by 
Weyl and Warren! in connection with their 
excellent densitometer of the photo-electric 
cell type. It consists of a 6 volt automobile 
storage battery connected through heavy 
wire to a 35 candlepower automobile head- 
light bulb through a switch, S, and a rheo- 
stat. We use a slide-wire rheostat instead 
of the ordinary type because in the latter 
the current is varied by appreciable jumps 
and not continuously. The slide-wire rheo- 
stat is readily made by cutting a shallow 
No. 8 thread in a piece of bakelite rod 3 
inches in diameter and winding tightly in 
this groove a No. 18 B & S gauge bare 
constantan wire. A silver contact slider is 


* From the Department of Radiology, Temple University Medical School, Philadelphia. 
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arranged to slide continuously over this 
constantan wire from a projecting arm 
rotated about a shaft at the axis of the 
coil. The shaft is made to advance as it 
is turned with the silver contact by mount- 
ing it ina No. 8 thread running through 
the bakelite. This keeps the silver contact 
always in line with the constantan wire 
and results in a smooth and continuous 
increase or decrease in the intensity of the 
light as the shaft is turned. The light from 
the headlight bulb is concentrated to a 
small area (i.e. the image of the filament) 
by means of two plano-convex condensing 
lenses about 3 inches in diameter with a 6 
inch focal length each. The bulb and lenses 
are mounted in a bakelite tubing as indi- 
cated in Figure 1 with holes drilled in the 
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tubing to allow for cooling of the light bulb. 


About 12 inches below the filament of the 


bulb and 6 inches below the lens system 
the light is concentrated over an area about 
5 millimeters in diameter. At this level is 
an aluminum plate through which a hole 
5 mm. in diameter has been drilled and 
bevelled from below as shown at H in 
Figure 2. The portion of the film to be 
measured is placed over this hole and held 
flat against the plate. 

(2) The light-detecting cell. The recently 
developed Weston photronic cell is used. 
This cell operates without batteries or am- 
plifier and after an initial fatigue period has 
elapsed the current it produces remains 
constant for a given illumination. 

In order that the active cell surface may 
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Fic. 2. Detail drawing of aluminum plate, calibration film and photronic cell. The drawing shows the 
photronic cell mounted eccentrically which is not necessary with newer models. 
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intercept a maximum of the diffuse light 
from the film to be measured, it is neces- 
sary to have this surface as close to the 
film as possible. To do this the composition 
edges of the photronic cell must be turned 
down (in the lathe) almost to the level of 
the window W (Fig. 2, side view). This 
leaves a smooth flat surface in contact with 


CALIBRATION 


The deflection of the meter depends upon 
the amount of light striking the sensitive 
surface of the photronic cell. This in turn 
depends upon the density of the film placed 
over the hole in the aluminum plate and 
also upon the brightness of the lamp fila- 
ment. Density is defined as D =log (/,//), 
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Fic. 3. Typical calibration curves of the densitometer. 


the aluminum plate and puts the light 
sensitive surface within a few millimeters 
of the illuminated film. The photronic cell 
is held in place under the aluminum plate 
by means of four flathead screws as indi- 
cated. 

(3) The indicating instrument. This may 
be a rugged instrument of the panel type 
but it must have the proper resistance and 
sensitivity to be used to best advantage 
with the photronic cell. A good instrument 
for this purpose is the Weston Model 600, 
o-s50 microamperes DC. The meter is oper- 
ated directly from the photronic cell with- 
out any intervening amplifier. 


where /, is the intensity of the incident 
light and / is the intensity of the transmit- 
ted light. 

Since the instrument we are describing 
does not directly determine the ratio 
(10/1), it must be calibrated in terms of 
known densities. A “calibrated roentgen 
film wedge” may be purchased for this pur- 
pose from the Eastman Kodak Company. 

Once a calibration has been made it is 
necessary to have the light at exactly the 
same brightness for subsequent measure- 
ments. This is easily accomplished by ar- 
ranging a piece of film (F in Fig. 2) of 
arbitrary density (about 0.75) which slides 
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in or out from under the hole in the alumi- 
num plate and lies between the hole and 
the photronic cell surface. A simple mecha- 
nism is incorporated in the instrument so 
that by means of a knob K projecting in 
front, the film is moved under or away 
from the hole. With this piece of film placed 
below the hole the light intensity may be 
varied until the meter reads, say 31. After 
this reading has become constant, a cali- 
brated roentgen film wedge is placed on the 
aluminum plate over the hole and the 
film below the hole is slipped out by pull- 
ing the knob K. For each of the known 
densities of the wedge the meter deflection 
is recorded and a calibration curve is drawn 
from the data. For lower densities the light 
may be dimmed until the meter reads, say 
14, with the film F' slipped back under the 
hole. Then another calibration curve may 
be drawn for this intensity of light. Typical 
calibration curves are shown in Figure 3. 


OPERATION 


To measure the density of a certain area 
of film the little strip of film, /', incorpor- 
ated in the instrument is pushed under the 
plate hole. The light is turned on and the 
intensity is varied until the meter reads 31, 
the value for which a calibration curve was 
made. In the first thirty seconds it will be 
found that although the light is supposedly 
constant the meter deflection will gradually 
drop. This is due to a fatigue of the pho- 
tronic cell together with a small drop in 
voltage of the storage battery and a warm- 
ing up of the circuit. In two to four minutes 
the system will reach a steady value and the 
light is then carefully readjusted so that 
the meter reads 31, if that is where the 
calibration was made. The meter should 
be lightly tapped with the finger before a 
reading is made to overcome friction in 
the bearings. After the light intensity set- 
ting has been carefully made the film to be 
measured is placed on the aluminum plate 
over the hole, the film F’' below the hole is 
pulled out and the meter deflection (after 
tapping lightly if very accurate work is 
required) is noted. By referring to the cali- 
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bration curve the density is at once in- 
dicated. A series of readings may be made 
in rapid succession and at any time the 
calibration may be checked without dis- 
turbing anything else, simply by substitut- 
ing the small film F under the hole for the 
film being tested, and noting whether or 
not the meter reads exactly the value for 
which the calibration curve was drawn. 

Care should be taken to keep dust or 
dirt from getting on the small film F. If 
dust does collect on this piece of film, it 
must be carefully cleaned off and the in- 
strument recalibrated in terms of the known 
density wedge. 

In this type of densitometer where the 
measurement is made with light different 
from that used in viewing a roentgen film 
the questions arise: (1) Will the density 
which is greatest when measured by this 
kind of light appear to be the greatest when 
viewed by diffuse light? (2) Will the emul- 
sion grain size (that is, different types and 
makes of film) affect the readings? (3) Will 
the distribution of grains in the emulsion 
affect the readings? 

It was possible to answer these questions 
due to the generous cooperation of Mr. R. 
B. Wilsey of the Eastman Research Labor- 
atories. Mr. Wilsey furnished carefully 
measured films of various grain sizes. Some 
of these had been exposed to light and the 
rest to roentgen rays. The conclusions 
reached were: (1) The densities measured 
on this instrument, within the experimental 
error, checked those measured by diffuse 
light. (2) The size of the grain in the emul- 
sion had no demonstrable effect. (3) The 
distribution of the grains in the emulsion 
did not alter the determinations as com- 
pared with determinations made with dif- 
fuse light. 

Provided the instrument is used care- 
fully, the accuracy is within 2 per cent. 

As an illustration of the use of the in- 
strument, a recent experience may be 
cited. We were faced with the problem of 
deciding upon the comparative merits of 
five different commercial films with regard 
to speed and contrast. Each film was given 
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72 kv. (average), “constant potential” (target film 
distance great enough to render timing of ex- 
posures convenient) 
Milliampere- Relative 
Film seconds to pro- speed 
duce density 0.8 


A 1.35 63 
B 1.206 71 
C 0.852 100 
D 1.05 81 
0.975 87 


Milliam- Density Changein Relative 

pere- produced density contrast 
Film seconds by one-half for this 
to pro- exposure change in 


duce necessary exposure 
density 1.4 for 
density 1.4 
A 2.79 0.81 0.$9 82 
B 2.16 0.70 0.70 
C 1.47 0.68 0.72 100 
D 1.845 0.68 0.72 100 
1.74 ©.70 ©.70 97.2 
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a series of identical exposures from an ac- 
curately controlled therapy machine. Ex- 
posures varying approximately from maxi- 
mum 0.03 r to minimum 0.006 r, in 20 per 
cent steps, were found satisfactory for our 
tests. The same cassette and intensifying 
screens were used for all films. After stand- 
ard and simultaneous processing of all 
of the films, the density of each of the 
steps was determined. By plotting a dens- 
ity curve for each film, data were obtained 
whereby speeds and contrasts could be 
compared. These data are given in Table. 


REFERENCES 


1. Weyt, C., and Warren, S. R. Jr. A comparative 
photometric densitometer for the measurement 
of x-ray film densities. Radiology, 1931, 77, 946. 

2. Jones, Lioyp A. Photographic Sensitometry. 
Eastman Kodak Company. 


3. Witsey, R. B., and Pritrcuarp, H. A. Optic. 
Soc., 1926, 72, No. 6. 


A “LIGHT-PENCIL” FOR MARKING ON ROENTGEN- 
OGRAPHIC AND PHOTOGRAPHIC EMULSIONS* 


By GEORGE LEVENE, M.D., FRANK E. WHEATLEY, M.D., and HELEN MATTHEWS, M.S. 


BOSTON, MASSACHUSETTS 


HIS instrument, which we call the 
“photostyl.”’ was designed to produce 
a permanent and legible record on photo- 
sensitive emulsions. 
It is essentially a small flash-light with 
a fine, movable tip (Fig. 1). The tip (G) 
is made of photographically safe ruby 
glass, and is bored with a very fine lumen. 
Against the tip rests the head of a small 
flash-light bulb (Z), the screw threads of 
which are secured in a loosely wound helical 
spring of phosphor-bronze (5). The spring 
keeps the contact point of the bulb from 
touching the pole of the battery and also 
grounds the bulb to the brass sleeve in the 
case (F’). The batteries are grounded to the 


case by a spring at (P). The whole unit 

is enclosed in a casing of bakelite (M), 

the size of a “fountain pen flash-light.” 
To use the “photostyl,’’ one merely 


= 


Fic. 1. Construction of “‘photostyl’’: G. Ruby-glass 
sliding tip. 7. Bakelite housing. L. Flash-light bulb. 
S§. Phosphor-bronze spring. B. Dry-cell battery. 
F. Brass grounding sleeve. M. Bakelite case. P. 
Grounding contact for battery. //. Removable 
cap. 


* From the Department of Roentgenology, Evans Memorial for Clinical Research and Preventive Medicine, Massachusetts 


Memoria! Hospitals, Boston. 
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writes with it on a film or plate in the dark- 
room, as he would with a fountain pen or 
pencil (Fig. 2). Pressure on the point closes 
the electrical contacts, causing white light 
to shine through the lumen of the tip, ex- 
posing the emulsions, while the sides of the 
tip glow a ruby red, illuminating the field. 
A permanent record is thus produced in 
the emulsion of the film itself (Fig. 3). 
When the entire background is black, 
we use a small frame of lead, secured to the 
intensifying screen or exposure-holder, 
which preserves an unexposed space in 
which can be written the name, date, and 
other data of interest. 


ue 


Fic. 2. The “photosty!” is used as an ordinary pencil 
or fountain pen in the darkroom. 


“Light-Pencil” 
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Kic. 3. The inscription made with the “photostyl” 
is a permanent part of the record, photographed 
into the emulsion. 


When a small cone is used, as in taking 
sinuses or mastoids, the lead markers com- 
monly employed often cannot be placed 
in the field without obscuring important 
details of the roentgenogram. In such cases, 
the “‘photostyl” will be found very useful. 

This instrument can be equipped with a 
finer point for use in marking photographic 
films and plates. In such practice, the name 
or identifying number can be conveniently 
marked in the margin of the film protected 
from exposure by the channel of the ex- 
posure-holder. 
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ABSTRACTS OF ROENTGEN AND 


RADIUM 


LITERATURE 


ROENTGEN DIAGNOSIS 
HEAD 


Berocent, GiorGio. Sull’interpretazione dell’- 
immagine radiografica delle suture craniche. 
(Interpretation of the roentgen picture of the 
skull sutures.) Radiol. med., Oct., 1932, 79, 
1089-1094. 

When the skull sutures are completely de- 
veloped they are sometimes shown in the roent- 
genogram not only by the traditional irregular 
line but also by a straight line which inter- 
sects this broken curve and which may be 
mistakenly interpreted as a fracture line. A 
study of the anatomy of the sutures shows that 
the internal tables of the skull bones articulate 
in a straight line and the external ones only by 
a jagged line. The latter, which is the first to 
become obliterated, gives the traditional sinu- 
ous line, while the former, which disappears 
soon afterward, gives the inconstant straight 
line which cuts the classical curve and simu- 
lates a fracture line.—dudrey G. Morgan. 


NECK AND CHEST 
Witson, May G. Coarctation of the aorta 
(adult type with hypertension); report of a 
case with diagnostic roentgenograms. 4m. 
F. Dis. Child., August, 1932, 44, 39°-393- 
The author reports a case of coarctation of 
the aorta (adult type) with hypertension, oc- 
curring in a colored girl who was observed from 
the age of nine to twenty years. Hypertension 
of the vessels of the upper extremities and a 
systolic murmur over the aorta were the clini- 
cal findings. The roentgen examination showed: 
left ventricular hypertrophy; absence of the 
aortic knob; bilateral scalloping of the lower 
border of the ribs; dilatation of the ascending 
and descending aorta and a break in the con- 
tinuity of the aorta with a defect in the arch. 
Roentgenoscopic examination confirmed the 
findings in the roentgenograms. Wilson states 
that this condition is rarely recognized clini- 
cally during childhood.—R. S. Bromer. 


Nicorra, Anronino. Le linee capillari del pol- 
mone—riscontro anatomico ed_istologico. 
(The capillary lines of the lungs—anatomi- 


cal and histological findings.) Radiol. med., 

Nov., 1932, 79, 1233-1244. 

There has been a great deal of discussion as 
to whether the capillary line of the right upper 
interlobe is normal or pathological. The author 
reports a roentgen study of the lungs of six 
cadavers made for the purpose of settling this 
question under the direction of Prof. Busi. 
Both macroscopic and _ histological controls 
were made of the roentgen findings. There was 
no pathological thickening or sclerosis of the 
pleura at the line of the interlobe in any of the 
cases. The capillary line is the shadow of the 
normal interlobar folds of the pleura photo- 
graphed tangentially. The author demon- 
strated this by photographing small excised 
pieces of lung and finding that the pleura gives 
a capillary shadow when photographed tan- 
gentially for even a centimeter and a half. Such 
capillary lines can be differentiated readily 
from shadows caused by thickening of the in- 
terlobar pleura.— Audrey G. Morgan. 


ABDOMEN 


Montcomery, ALBert H. Disease of the gall- 
bladder in children. 4m. ¥. Dis. Child., 
August, 1932, £4, 372-378. 

Because disease of the gallbladder is sup- 
posed to occur with rarity in children, it has 
been regarded by most physicians as an afflic- 
tion to which children are fortunately immune. 
The incidence of gallbladder disease in children 
is undoubtedly greater than has hitherto been 
believed and the impression of the rarity of this 
condition must undergo revision upward. 

In Montgomery’s first case a diagnosis of a 
calcified stone in the gallbladder was made on 
roentgen examination in a child aged seven. 
This was confirmed at operation. In the second 
case, a boy aged ten, a diagnosis of acute ap- 
pendicitis was made but at operation no patho- 
logical changes in the appendix were found. The 
gallbladder was palpated and was found to be 
larger than normal, dark red in color, when the 
incision was enlarged upward, and it was at- 
tached to the omentum by many fine adhesions. 
The gallbladder was drained and was found to 
be filled with very dark, thick bile and no stones 
were found. In the third case, a boy aged six, a 
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diagnosis of acute inflammation in a high-lying 
appendix was made but at operation a red, 
thickened and friable gallbladder was dis- 
covered. 

Montgomery believes the chronic cases are 
not nearly so frequent as the acute, and a large 
number go unrecognized. These cases give a 
history of attacks of abdominal pain lasting 
from a few to several hours, usually associated 
with nausea and vomiting. Tenderness, rigidity, 
leucocytosis, a high temperature and jaundice 
are absent unless the picture changes to the 
acute type. Between attacks of colic there may 
be symptoms of indigestion. If clinicians will 
cease thinking of cholecystitis as an extreme 
rarity in children and will keep it in mind asa 
possibility in cases of acute abdominal pain, 
more cases will be reported. The differential 
diagnosis must be made from acute intestinal 
obstruction, intussusception, peptic ulcer with 
perforation, renal colic, and acute appendicitis. 

Montgomery’s first case was unique among 
the reported cases in that a diagnosis of stone 
was made before operation. The pathologic 
changes that occur in the gallbladder in chil- 
dren do not differ from those in adults, and the 
treatment employed is carried out along the 
same surgical principles. Children do not have 
the same power as adults to wall off infection. 
Therefore, in the acute cases it is probably 
wiser not to attempt conservative measures in 
the hope that the acute inflammatory process 
will subside, but to use surgical treatment at 
once. From the experience in his cases it would 
seem that whenever a surgeon, operating for 
acute appendicitis in a child, discovers a nor- 
mal appendix, the gallbladder should be care- 
fully examined. It may show pathologic evi- 
dence which will indicate the correct diag- 
nosis and treatment.—R. §. Bromer. 


Buisson, Mario. L’esame completo dell’ap- 
parato digerente nella pratica radiologica. 
(Complete examination of the digestive tract 
in roentgen practice.) Radiol. med., Nov., 
1932, 79, 1193-1213. 

In any case requiring a roentgen examination 
of the digestive tract a complete examination 
should be made of all the organs. The author 
describes in detail his method of giving two 
large meals of very fluid opaque substance 
with an intravenous cholecystography between 
them. The results of intravenous cholecystogra- 
phy are much clearer than those of the oral 
method and there is no danger in it provided 
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the preparation is made fresh two or three 
hours before it is used and provided the patient 
is kept at rest in bed and fasting until the next 
morning. 

His complete method requires two days. It 
may even require more if the results of some 
of the examinations are indeterminate. But, if 
so, the normal organs are excluded and atten- 
tion can be concentrated on the doubtful ones. 

The stomach and duodenum are examined 
not only with the large meal, series of pictures 
being taken in various projections, but also 
with a small dense meal with compression to 
show the mucous membrane relief. The ap- 
pendix is studied by means of two large meals. 
If it is impervious after the second meal it is 
diseased. The gallbladder is studied not only 
by means of intravenous cholecystography but 
also by the use of Bronner’s paste (3 egg yolks) 
which brings about rapid emptying. The barium 
meal and the Bronner’s paste should never be 
mixed but the emptying of the stomach and 
that of the gallbladder should be studied sepa- 
rately, each with its appropriate meal. 

- The method gives a simultaneous picture of 
the whole digestive tract, which is of great 
value in the examination of associated ab- 
dominal syndromes, such as duodenal ulcer and 
appendicitis, cholecystitis and appendicitis, 
etc., and also in reflex syndromes such as gas- 
tralgia, hyperchlorhydria, duodenitis originat- 
ing from the appendix, etc.—dudrey G. Mor- 
gan. 


ViALLet and Marcuiont. Nouveau cas d’esto- 
mac intra-thoracique congénital chez un en- 
fant de 7 ans. (New case of intrathoracic con- 
genital stomach in a child aged seven.) Bull. 
et mém. Soc. de radiol. méd. de France, March, 
1932, 20, 169-173. 

The authors describe an unusual case of con- 
genital intrathoracic stomach which was first 
examined by them at the age of seven in 1923. 
Since then the patient has continued to enjoy 
normal life and now has reached the age of six- 
teen. He has no symptoms whatever.—T. 
Leucutia. 


Guénaux and L’unification du re- 
pas opaque en gastro-entérologie. (Unifica- 
tion of the opaque meal in gastroenterology.) 
F. de radiol. et a électrol., March, 1932, /6, 
114-116, 

The necessity of introducing a unified opaque 
meal which should be controlled by an inter- 
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national committee becomes more and more 
apparent. The authors believe that the follow- 
ing composition would be most recommend- 
able: 

Creamy barium sulphate........ 200 gm. 

Soluble chocolate............... 20 gm. 

This preparation is easy to make, has a con- 
sistency analogous to that of masticated food, 
does not irritate the mucosa, is perfectly stable 
and is evacuated within two to three hours by 
the normal stomach.—T. Leucutia. 


Harinc, Withetm. Magenpolypen und per- 
nizids-anamisches Syndrom. (Gastric polyps 
and pernicious anemia syndrome.) Fortschr. 
a. d. Geb. d. Rintgenstrahlen, May, 1932, 45, 
§21-531. 

The author briefly describes 7 cases of polyps 
of the stomach, using a rather large number of 
roentgenograms for illustration. In summariz- 
ing, the cases were clinically characterized by 
indefinite gastric symptoms of varying dura- 
tion. In some the local gastric manifestations 
were completely missing, but anacidity was 
present in every instance. A systematic ex- 
amination of the blood picture nearly always 
revealed the presence of a hyperchromatosis, 
which in 2 instances was associated with defi- 
nite pernicious anemia syndrome (characteris- 
tic blood picture, good effect of liver therapy, 
remissions, etc.). 

The association of anacidity and _ hyper- 
chromatosis in gastric polyposis is very inter- 
esting. It is the author’s contention that both 
of these are on a constitutional basis, the 
polyp in an anacid stomach representing what 
an adenoma represents in the thyroid gland in 
case of hyperthyreosis. For this reason it is 
probable that polypous growths of the gastric 
mucosa occur more frequently than hitherto 
demonstrated. It would appear advisable to 
subject all cases with hyperchromic anemia to 
systematic roentgen examinations of the stom- 
ach by means of the relief method.—T. Leu- 
cutia. 


Broiczka, I. G. Das Réntgenbild der Begleit- 
nischen bei Ulcus ventriculi. (The roentgen 
appearance of associated niches in ulcus ven- 
triculi.) Fortschr. a. d. Geb. d. Réntgenstrahlen, 
March, 1932, 45, 339-341. 

The author briefly describes 2 cases in which 

a large ulcer the size of a thumb nail of the 

lesser curvature was associated with two 
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smaller ulcers the size of a little finger nail, one 
above and the other below. The differential 
diagnosis from carcinoma is briefly discussed. 
The rather symmetrical appearance in the two 
cases is interesting. No theory is advanced for 
the explanation of this phenomenon.—T. Leu- 
cutia, 


Movtier, Francors. Etude gastroscopique de 
Yulcére gastrique. (Gastroscopic study of 
gastric ulcer.) Presse méd., April 27, 1932, 40, 
681-685. 

This article deals with the appearance of 
various gastric lesions as evidenced through the 
gastroscope. In studying the deep ulcers it was 
found that the roentgen appearance does not 
harmonize with the findings as seen through 
the gastroscope. This, according to the author, 
is due to the fact that the niche does not repre- 
sent the ulcer itself but the ulcer and some- 
thing more. From a series of examinations he 
arrived at the conclusion that especially the in- 
flammatory condition of the gastric wall and 
the dynamic elements are from this standpoint 
of great importance, influencing the appear- 
ance of the roentgen niche in a decisive man- 
ner.—T. Leucutia. 


Ramonp, and Cuéne, Pau. L’ulcére 
chronique de l’estomac d’origine trauma- 
tique. (Chronic gastric ulcer of traumatic 
origin.) Presse méd., April 9, 1932, 40, 549- 
550. 

The question of traumatic gastric ulcer has 
been considerably debated in the past, most of 
the investigators doubting its existence. 

The following conditions must be present to 
insure the traumatic origin of a gastric ulcer: 
(1) The subject should have had no previous 
dyspeptic disorders due to involvement of the 
gastric mucosa. (2) The trauma should be 
sufficiently violent and should occur directly to 
the region of the epigastrium. (3) The objective 
gastric signs should follow the accident im- 
mediately or within a short period (single or 
repeated hematamesis, etc.). (4) The clinical 
signs should be definite and, in case of a long 
duration, they should represent the chronic se- 
quels of the condition produced by the trau- 
matism. 

The author observed 2 cases in which all the 
above conditions were encountered and in 
which consequently the traumatic origin of the 
gastric ulcer cannot be denied. In the first, that 
of a laborer aged thirty-eight, there was an 
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accident fifteen months prior to the examina- 
tion. The man fell from a strawstack with the 
abdomen against a yoke. He immediately felt 
very severe pain and a quarter of an hour later 
presented a rather severe hematemesis. The 
gastric intolerance continued, being quite se- 
vere for the first few days following the acci- 
dent and less severe during the four months 
afterwards. Dieting produced no relief of the 
symptoms. At the time of the examination 
there was definite roentgenoscopic evidence of 
gastric ulcer with marked perigastritis. In the 
second case, that of a woman aged thirty-three, 
the dyspeptic symptoms dated back for a 
period of twelve years. Here again the provok- 
ing cause was a violent accident, the patient 
being hit in the epigastric region by a cow’s 
horn. Half an hour later there was a very severe 
hematemesis which recurred several times in 
three weeks. The gastric symptoms then be- 
came of a chronic nature, persisting ever since. 
A recent roentgen examination revealed the 
presence of a pyramid-like diverticulum of the 
lesser curvature. At operation it was found that 
this diverticulum was the result of an ancient 
perforating ulcer into the pancreas. A pylo- 
rectomy was performed and the patient im- 
proved for about five months but after that 
there was recurrence of all symptoms. 

The unusual feature of the two cases was the 
transfixing pain which most probably was due 
to the marked perigastritis complicating the 
ulcer. On the other hand, in spite of the chronic 
nature of the disease there was no periodicity 
of the symptoms such as is observed in ulcer. 
This also might be due to the superimposition 
of the perigastritis. 

The conclusion is reached that gastric ulcers 
of traumatic origin exist and that the clinical 
picture of such lesions is characterized—apart 
from the conformation to the above four con- 
ditions—by transfixing pain in the upper ab- 
domen, absence of rhythm of the symptoms 
and by permanency of the disorders due no 
doubt to the superimposed perigastritis.—T. 
Leucutia. 


GutTMann, RenE A. Le bulbe duodénal ul- 
céreux. (The ulcerous duodenal bulb.) Presse 
méd., April 27, 1932, 40, 661-664. 

The roentgen diagnosis of duodenal ulcer is 
made, following the classical description of 
Akerlund, chiefly from a series of border de- 
formities such as niche, retraction, defect, in- 
cisure, etc., nearly all of these deformities being 
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explained on the basis of stenosis, sclerosis and 
spastic phenomena. 

The author is of the opinion that the above 
appearances do not form a sine gua non con- 
dition of the diagnosis of duodenal ulcer. Thus 
he found that although the deformities are 
localized to the borders, most of the ulcers ap- 
pear at operation en face. This is due to the fact 
that the edema which develops around an ulcer 
leads to various border deformities, whereas 
the ulcer itself is localized en face. It also indi- 
cates that the roentgen integrity of the border 
of the bulb does not exclude the presence of an 
ulcer. Serial roentgenograms are from this 
standpoint of great value inasmuch as the en 
face ulcer might appear on one or several of 
them, although the non-appearance of a central 
niche, even when associated with entirely nor- 
mal outline of the bulb, is not absolutely con- 
clusive of a negative finding. Furthermore an 
ulcer may become entirely quiescent during 
which period the findings again may appear 
negative. It is even possible that at operation 
the surgeon may be unable to detect the ulcer, 
thus confirming the negative roentgen findings, 
and still an ulcer may be present. In this re- 
spect the clinical “history” is of great value 
and must always be taken into consideration 
The author had several cases with a clinical 
“history” of ulcer which on roentgen examina- 
tion and at the operating table proved entirely 
negative and still later led to definite mani- 
festations of an ulcer. It is known, for example, 
that an ulcer which “bled,” often gives en- 
tirely negative roentgen findings in the post- 
hemorrhage period. Therefore it is advised that 
examination be repeated at various intervals, 
especially during the active attacks of the ulcer. 

The conclusion is drawn that in the presence 
of a typical history of “ulcer syndrome” the 
characteristic roentgen appearance indicates a 
duodenal ulcer with certainty, but that the 
negative roentgen findings do not exclude the 
eventual presence of an ulcer.—T. Leucutia. 


Hatiecanu, I., and HAnGANvgq, M. Staza duo- 
denala in icterul cataral. (Duodenal stasis in 
icterus catarrhalis.) Cluj. med., Feb., 1932, 
13, 84-87. 
Icterus catarrhalis is considered by many as 

an acute hepatosis of a toxic infectious nature, 

thus belonging to the group of hepatitis. If one 
analyses the dyspeptic syndrome accompany- 
ing icterus catarrhalis, the lack of parallelism 
immediately becomes evident. Thus in very se- 
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vere icterus there may be a complete absence 
of dyspeptic symptoms and, vice versa, a mild 
icterus may be associated with a severe dys- 
peptic syndrome which not infrequently lasts 
for a long period after the clearing up of the 
icterus. This phenomenon suggested to the au- 
thors that another factor, possibly a disturb- 
ance of the duodenum, might intervene in all 
cases of icterus catarrhalis. Thus they examined 
24 cases and were surprised to see that in 21 of 
them there was a definite disturbance in the 
duodenal function, the evacuation lasting in 12 
from four to five minutes, in 3 from one to 
three minutes and in 6 being slightly retarded 
without evidence of stasis. In all instances with 
stasis the presence of a marked antiperistalsis 
could be demonstrated. The stasis was con- 
fined to the bulb and to the descending portion 
(the ascending portion showed normal evacua- 
tion); it appeared quite irregularly, mostly dur- 
ing the first days but sometimes later or even 
during the period of amelioration of the icterus. 

The 24 cases were arranged in a tabular 
form. An analysis of the relationship between 
the duodenal stasis and the dyspeptic symp- 
toms showed that in the majority of cases with 
pronounced dyspepsia (nausea, vomiting, in- 
tolerance), a duodenal stasis was present but 
that there was no exact parallelism between the 
duodenal stasis and the severity of the dys- 
peptic syndrome. In studying the mechanism 
of the stasis, the authors believe that this is due 
to an acute or subacute inflammation of the 
duodenum, the so-called duodenitis which in 50 
per cent of the cases is associated with a pan- 
creatitis. It seems that icterus catarrhalis 
(hepatitis), duodenitis and pancreatitis have 
the same common origin, they representing 
allied phases of a toxic infectious process. The 
duodenal stasis may persist after the clearing 
up of the icterus and thus form a predisposing 
cause for a chronic subicterus with recurring at- 
tacks of true icterus. The knowledge of this 
phenomenon is important not only from a diag- 


nostic but also from a therapeutic standpoint. 
—T. Leucutia. 


Lupaccio.u, Giovanni. La diagnosi radiologica 
delle ulcere digiunali post-operatore e delle 
fistole gastrodigiuno-coliche—confermata op- 
eratoria. (The roentgen diagnosis of post- 
operative jejunal ulcer and of gastro-jejuno- 
colic fistula confirmed by operation.) Radiol. 
med., Nov., 1932, 79, 1245-1271. 

Case histories are given of 6 cases of post- 
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operative ulcer of the duodenum, 5 following 
gastroenterostomy and one following resection 
of the stomach. Two cases of gastro-jejuno- 
colic fistula are also described caused by post- 
operative ulcer of the jejunum following gas- 
troenterostomy. The roentgen findings were 
verified by operation in all the cases. Illustra- 
tive roentgenograms are given. 

The most important direct signs of post- 
operative jejunal ulcer are niche and gastro- 


jejuno-colic fistula. Spasm, deformity and 


stricture of the gastrojejunostomy opening, ir- 
regular constriction of the efferent loop with 
disappearance of the valvulae conniventes and 
circumscribed pain on pressure over the gastro- 
enterostomy opening or efferent loop are also 
suggestive. The diagnosis is not always easy 
as the niche may not be apparent. Sometimes 
it is necessary to make several examinations, 
using technical devices, such as a small barium 
meal and compression in order to demonstrate 
it. 

Diarrhea, fetid eructation and fecaloid vom- 
iting suggest gastro-jejuno-colic fistula and 
roentgen examination reveals the abnormal 
opening.— Audrey G. Morgan. 


Prot, Erienne. Diagnostic radiologique des 
sténoses de l’intestin gréle. (Roentgen diag- 
nosis of stenosis of the small intestine.) 
Presse méd., April 27, 1932, go, 656-658. 
Also: Contribution a l'étude radiologique de 
Pintestin gréle. ¥. de radiol. et d électrol., 
April, 1932, 76, 175-177 


In these articles only the chronic incomplete 
stenosis is considered. The roentgen symp- 
tomatology is dominated by the impaired pas- 
sage of the barium, and the peristaltic reactions 
provoked by it. The author distinguishes be- 
tween (1) a premonitory stage, (2) a stage of 
peristaltic activity and (3) a stage of fatigue. 
(1) In the premonitory stage there is a dilata- 
tion of the proximal portion of the small in- 
testine if the stenosis has lasted for a long 
period. This is associated with delay of pas- 
sage of the barium and with accumulation of 
gas. (2) In the stage of peristaltic activity, 
which clinically manifests itself as Koenig's 
syndrome, there is definite evidence of passage 
of the barium up to the site of the stenosed loop. 
From here it is suddenly forced backwards by 
antiperistaltic movements, thus leading to very 
active to and fro and torsion movements, which 
are described by the patient as snake-like. (3) 
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In the stage of fatigue there is relaxation of all 
peristaltic activity, the abdomen appearing 
bloated and asymmetrical. Roentgenologically 
there is evidence of gas pockets, occasionally 
leading to the picture of so-called organ pipes. 

In discussing the technique, the author em- 
phasizes that a minimum amount of barium, 
preferably emulsified with paraffin oil, be ad- 
ministered to prevent the formation of “‘bary- 
tomas.” The study is made under roentgeno- 
scopic control and is associated occasionally, if 
the conditions permit, with subsequent barium 
enema.—T’. Leucutia. 
Picorini, Luicr. I] tuberculoma del tenue. 

(Tuberculoma of the small intestine.) Radiol. 

med., Oct., 1932, 79, 1065-1079. 

There are three more or less characteristic 
forms of tuberculosis of the intestine: the 
miliary form, the form with isolated tubercles 
and the hyperplastic form. The most frequent 
localization of the hyperplastic form, or tuber- 
culoma, is ileocecal. It is not common in the 
small intestine. The author describes 2 typical 
cases in the small intestine and illustrates them 
with roentgenograms. The clinical symptoms, 
fever, diarrhea, etc., in these cases were not 
sufficiently characteristic for a diagnosis and so 
diagnosis had to be based chiefly on the roent- 
gen picture. In both cases only the first loops of 
the jejunum were affected and although the 
picture was not pathognomonic it was suff- 
ciently characteristic for a diagnosis. Differ- 
ential diagnosis had to be made from syphilis 
and tumor. The affected loops of jejunum were 
fixed and painful on palpation. They showed 
accumulations of barium of varying form and 
size adherent to the walls, intermixed with gas 
bubbles. The lumen in places was contracted, 
in others abnormally dilated; there was no 
stenosis. There were signs of ulceration of the 
walls. Passage of the barium through these 
loops was not retarded, but rather accelerated. 
Traces of barium remained in the loops for a 
long time after the examination. There were 
signs of mesenteritis of the neighboring loops.— 
Audrey G. Morgan. 


IMpromMBATO, GasTrone, and Capua, ANTONIO. 
Studio radiologico della ultima ansa del 
tenue. (Roentgen study of the last loop of 
the small intestine.) Radiol. med., Oct., 1932, 
19, 1113-1133. 

The authors present an extremely interesting 
series of roentgenograms of the last loop of the 
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small intestine. They discuss the anatomy and 
physiology of this loop and illustrate the patho- 
logical conditions found, including stenoses and 
tumors of the loop. They also discuss the con- 
ditions in the digestive tract which affect it 
reflexly, emphasizing Lane’s syndrome _par- 
ticularly.— Audrey G. Morgan. 


KRrOKER, Perer. Beitrag zur Réntgendarstel- 
lung der Appendix. (Contribution to the 
roentgen visualization of the appendix.) 
Fortschr. a. d. Geb. d. Rontgenstrahlen, March, 
1932, 455 272-293. 

The author experimentally studied the filling 
of the appendix in 30 cadavers. The cecum 
together with the terminal portion of the ileum 
was removed, fixed and the appendix filled 
with air and barium. The specimens were 
studied both roentgenoscopically and with the 
aid of roentgenograms. It was found that a non- 
filling of the appendix resulted, in addition to 
the well-known causes, from a flaccid hanging 
from the cecum, this type being found espe- 
cially when the appendix is attached to the 
median posterior wall of the cecum. If the lower 
pole of the cecum is greatly distended the cecal 
wall may act as a valve, closing the appendicial 
orifice. On the other hand, the high and fixed 
retrocecal appendices did not always prove 
non-patent. In one case the author succeeded 
in filling the appendix both by barium and air. 
In studying the phenomenon of shortening or 
lengthening of the appendix by its own func- 
tion, one should bear in mind that a pressure 
from the cecum has a tendency to straighten 
the appendicial spiral. Kinkings, prominences 
of the mucosa and cicatricial stenoses do not 
necessarily lead to non-filling. The irregularities 
of the appendicial shadow are the result of the 
mixing of the barium and the bowel content 
within the appendix. The article is profusely 
illustrated with roentgenograms of barium and 
air filled specimens and with several drawings. 
—T. Leucutia. 


Popp, Leonipa. Despre anomalia mesenterium 
commune, in legitura cu un atare caz com- 
plicat cu apendicita. (On mesenterium com- 
mune anomaly, in connection with a case 
complicated with appendicitis.) Cluj. med., 
Jan., 1932, 7}, 11-13. 

The so-called mesenterium commune is the 
result of a faulty embryonal development. The 
arrest in the embryonal torsion of the intestinal 
tract leads to arrest in the differentiation of the 
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primitive mesenterium, which then remains 
common for the entire gastrointestinal tract. 
This anomaly is relatively rare. Altschul in 
1924 was able to collect 21 cases from the 
anatomopathologic literature. Hanginut in 
April, 1930, at the occasion of publication of 3 
of his personal cases (see abstract, this Journal, 
1931, 25, 112), collected 20 cases from the 
roentgen literature. To this, 4 cases were re- 
cently added by Weiss (Réntgenpraxis, August, 
1930) and one by Spalke (Réntgenpraxis, 
March, 1931). 

From a clinical standpoint, most cases of 
mesenterium commune produce no symrtoms 
and therefore remain undetected. Later, when 
complications occur such as partial or complete 
intestinal torsion, volvulus, invagination, or in 
the more chronic cases, perivisceritis, etc., the 
patients come to medical examination because 
of the symptoms produced by these secondary 
complications. The author recently observed a 
case in a girl aged nineteen, who had no clinical 
symptoms until she developed a coincident ap- 
pendicitis. During the examination the follow- 
ing typical picture of mesenterium commune 
was found. The stomach and duodenal bulb 
showed normal position; the descending por- 
tion of the duodenum instead of passing to the 
left of the spine remained on the right side con- 
tinuing directly into the jejunum. The duo- 
denojejunal angle thus was missing. The entire 
small intestine was to the right of the vertebral 
column whereas the cecum and descending 
colon were in the left pelvis. The transverse 
colon was extremely short and appeared in the 
form of a splenic flexure. The remaining colon 
appeared normal. During the roentgen ex- 
amination a chronic appendicitis was found in 
addition to the above findings. A laparotomy 
confirmed the diagnosis. An appendectomy re- 
sulted in disappearance of the symptoms with 
return to normal.—T. Leucutia. 


IsRAELSKI, Martin. Ergebnisse und Grenzen 
der R6éntgendiagnostik bei der chronischen 
Appendizitis. (Results and limitations of 
roentgen diagnosis in chronic appendicitis.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen, May, 
1932, 45, 503-521. 

The author discusses the various phases of 
roentgen diagnosis of chronic appendicitis, such 
as technique of examination, normal anatomy 
and physiology, limitations of roentgen diag- 
nosis, roentgen findings, including the position 
and mobility of the appendix, the importance 
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of the filling, pain, non-filling and appendi- 
costasis and, finally, the postoperative status. 

The conclusion is drawn that no diagnosis of 
appendicitis can be made from the roentgen 
examination alone but that the clinical picture 
must also be taken into consideration. The 
functional roentgen examination of the gastro- 
intestinal tract which was worked out recently 
by Becker and Oppenheimer will no doubt 
form a valuable supplement to the direct ex- 
amination in the future. The roentgen localiza- 
tion of the appendix prior to operation is of the 
utmost importance. The author considers as 
direct signs the non-filling and especially the 
manifold fixations and change in position of the 
appendix. The demonstration of a sensitiveness 
to pressure must be used with some caution. 
All in all, the roentgen examination cannot be 
considered absolutely dependable in the dis- 
eased appendix.—T. Leucutia. 


Kaprnka, S., and Sarasin, R. De |’examen 
radiologique du carrefour inférieur au cours 
de l’appendicite chronique: examen en couche 
mince. (Roentgen examination of the in- 
ferior quadrant in chronic appendicitis; ex- 
amination with thin layer.) Bu//. et mém. Soc. 
de radiol. méd. de France, July, 1931, 79, 
339-341. 

The following method is used for a rapid 
roentgen visualization of the appendix: (1) an 
opaque enema is given and a film taken; (2) 
the bowel is evacuated and a second film taken 
(examination with thin layer); (3) air is in- 
suffated and a third film taken (pneumoap- 
pendicography). The patient is prepared with 
a mild laxative (castor oil) administered eight 
to ten hours previously and with two enemas, 
the last administered within one-half to one 
hour before the examination. The enema is 
given in Trendelenburg position, while the air 
is insuffated with the patient standing. If a 
visualization of the mucosal folds is desired, 
colloidal thorium is used as the opaque medium, 
100 to 200 ¢.c. of pure umbrathor being in- 
jected first and 600 to 1,200 c.c. distilled water 
afterwards. In this instance one must wait 
about ten minutes before evacuating the bowel 
so as to insure a good coating with the um- 
brathor. 

The procedure has several advantages, chief 
among which are that it takes considerably less 
time, it is much simpler and it facilitates the 
differential diagnosis (tuberculosis, adhesions, 
etc.).—T. Leucutia. 
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LAzeaNu, G. Un caz de ectopie a colonului. (A 
case of ectopy of the colon.) Bul. soc. de 
radiol. st electrol. med. din Romania. March, 

1932, 7, 2-5. 

The author presents a case report of an 
ectopy of the colon which roentgenologically 
was characterized by aerogastry and aerocoly 
and by the presence of a clear zone between the 
liver and diaphragmatic dome, which on fur- 
ther examination, proved to be part of a colon. 
The interesting feature was that the appear- 
ance of the lesion changed from one day to an- 
other, showing an intermittent course. The 
clinical symptomatology showed nothing 
characteristic. In discussing the etiology, the 
author expresses the opinion that aerocoly and 
an abnormal movability of the liver must be 
considered as the principal provoking factors. 
The therapy is conservative, consisting in 
treatment of the aerogastry and aerocoly. 
T. Leucutia. 


KnirreL, Gorr.os. Ein Beitrage zur Frage der 
Form- und Lagerveranderungen des Dick- 
darms auf Grund réntgenologischer Unter- 
suchungen. (A contribution to the question of 
changes of form and position of the colon on 
the basis of the roentgen examination.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen, April, 
1932, £5, 457-407- 

The position and form of the colon show great 
individual variation according to the nervous 
status. The variation is observed not only on 
the transverse colon but also on both flexures, 
more especially on the left. Coloptosis, evi- 
denced chiefly by angulation of the flexures and 
lowering, should not be considered as a disease 
and handled as such. It is impossible at the 
present time to draw any conclusions concern- 
ing the functional type of the colon from the 
changes in form as observed following peroral 
administration of contrast media or following 
opaque enema.—T’. Leucutia. 

NERVOUS SYSTEM 

BicLer, Joun A., and Hoyne, ArcHIBALD. 
Ganglioneuroma: report of two cases with a 
review of the literature. 4m. ¥. Dis. Child., 
June, 1932, 43, 1§52-1571. 
Ganglioneuromas have been reported with 

rarity in children. Bigler and Hoyne report 2 

cases. Their first case was that of a white boy, 

five years of age, in whom roentgen examination 
revealed a tumor of the mediastinum projecting 
largely to the right side. Ten ganglioneuromas 
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occurring in the mediastinum have been re- 
ported in the literature, 5 of which were in 
children. When they are present, they usually 
develop in locations where no symptoms are 
produced, and under such circumstances the 
tumor is often a chance observation at necropsy. 

Their second case was that of a negro boy 
four and one-half years of age whose diagnosis 
on admission to the hospital was that of celiac 
disease and idiocy. The finding of a ganglio- 
neuroma at necropsy was a chance observation. 
The tumor was located at the upper pole of the 
right kidney. 

The authors describe the histogenesis of the 
tumor, its microscopical appearance and give a 
full review of the literature. The tumor is it- 
self rarely a source of symptoms but it can cause 
pressure on adjacent organs and tissues. As to 
treatment, operation seems to be the only cure. 
Roentgen therapy has been thoroughly tried, 
especially in the case reported by Sommerfelt, 
without any apparent result. There is no evi- 
dence that the tumors decrease in size spon- 
taneously. Coley’s toxin was used in Cushing 
and Wolbach’s patient at the age of one year, 
before he came under their care, and when the 
tumor was considered to be a sarcoma. There 
was some change in the tumor but this was con- 
sidered to be incidental. Generally ganglio- 
neuromas are slow growing. In some cases they 
have been known to be present for years.— 
R. S. Bromer. 


FuMAROLA, G., and Enperxe, C. Pericoli, in- 
convenienti e danni della mielografia con 
gli olii iodati. (Dangers, inconveniences and 
injuries in myelography with iodized oils.) 
Radiol. med., Nov., 1932, 79, 1271-1284. 
The authors have used myelography with 

iodized oil in 26 cases since 1927. There were no 

bad effects of any kind in 1¢ of the cases. In 

5 the disturbances were not any more severe 

than those that follow ordinary lumbar or sub- 

occipital puncture, that is, headache and slight 
rise of temperature. 

In the first of the other 6 cases there was a 
simple meningeal reaction in a patient with 
congenital malformation of the lumbar sac. In 
the second the meningeal reaction was ac- 
companied by high fever and intensification of 
the pain with which the patient was already 
suffering from chronic syphilis of the cord. In 
the third patient with extramedullary tumor 
there was very intense pain immediately after 
the injection, followed by motor disturbances 
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of the limbs and disturbances of functions of the 
bladder and rectum due to pressure on the 
cord. In the fourth case, also one of extramedul- 
lary tumor, the signs of compression of the cord 
already caused by the tumor were increased by 
the injection of iodized oil. In the fifth case 
with signs of a pathological process at the roots 
of the right brachial plexus, compressing the 
cord slightly, the injection caused increased 
pain, high fever and headache. This was fol- 
lowed by complete retention of urine, abolition 
of the Achilles tendon reflex on the right and 
weakness of the patellar reflex, complete anes- 
thesia of the 3d, 4th and sth sacral roots on 
both sides and slight hypoesthesia of the Ist 
and 2d lumbar on the left. After a year the 
patient still has paresthesia of the right leg and 
buttock, difficult micturition, obstinate consti- 
pation, no erection of the penis and continuous 
pain with exacerbations in the right arm. The 
6th patient showed signs of compression of the 
cervical cord. Suboccipital injection of iodized 
oil caused violent headache, painful paresthesia 
of the arms and attacks of dyspnea and an- 
guish. A roentgenogram showed that the iodized 
oil had risen into the skull. A few days later 
when the patient rose from a lying to a sitting 
position she showed bulbar symptoms and 
suddenly died, evidently from compression 
of the medulla by the oil. 

The authors made test tube experiments with 
spinal fluid and iodized oil from which they 
conclude that the bad effects of iodized oil in- 
jections are due either to mechanical compres- 
sion by the oil, changes caused by the acidity of 
the oil or its free iodin content of saponification 
of the oil with collection of the products of 
saponification around the cord and roots.— 
Audrey G. Morgan. 


SKELETAL SYSTEM 


Correra, Tommaso, I] quadro clinico-radio- 
logico della osteopsatirosi. (Clinical and roent- 
gen picture of osteopsathyrosis.) Radiol. 
med., Nov., 1932, 79, 1213-1233. 

A case is described in a young man of twenty. 
His mother died of tuberculous meningitis fol- 
lowing pulmonary tuberculosis and his father 
is an invalid with pulmonary tuberculosis. 
There is no history of bone disease in the family. 
The patient was born normally and his develop- 
ment appeared to be normal up to the age of 
three years. At that time he fell while playing 
and fractured his left femur. The fracture healed 
with deformity but after that he had a long 
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series of fractures which healed in vicious po- 
sitions so that by the age of ten he was in the 
condition he presents now—hopelessly deformed 
and unable to walk or work. He appears to be 
much younger than he is but shows an active 
intelligence. His sclerae are bluish. Sight and 
hearing are normal. Both the Wassermann and 
Pirquet reactions are strongly positive. 

The roentgen picture in addition to multiple 
fractures of the ribs and bones of the extremities 
and pelvis healed in vicious positions, showed 
marked decalcification of the bones. 

The author discusses the differential diag- 
nosis of osteopsathyrosis from rickets, osteo- 
malacia and achondroplasia and also the vari- 
ous theories in regard to the etiology of the 
disease. He is inclined to think it is due to de- 
ficiency of thymus function, as removal of the 
thymus in animals has brought about similar 
conditions. Opotherapy has not proved success- 
ful, however. 

The disease shows a tendency to spontaneous 
cure. As the patient grows older the fractures 
decrease and finally stop altogether. In some 
cases they recur however. There is no effective 
treatment for the disease.—dudrey G. Morgan. 


Catperon, Hecror Ramirez. Las metastasis 
éseas en el cancer de la mama y de la matriz. 
(Osseous metastases in cancer of the breast 
and uterus.) Bol. Inst. de med. exper. para el 
estud. y trat. del cancer, 1931, 7> 432-443- 

A total of 1,093 cases of carcinoma of the 
breast was observed between 1922 and 1931, in 
48 of which there was evidence of bone metas- 
tases, that is, 4.4 per cent. It is interesting that 
in not one of the cases were the metastases of 
the osteoblastic type. During the same period 
a total of 1,200 cancers of the uterus was ob- 
served. Of these, in 23 there was evidence of 
metastases to the skeleton. Two of them were 
of the osteoblastic type. The most frequent lo- 
cation was the coxofemoral region.—T. Leu- 
culta. 


Ryan, Wixtiam T. Osteogenesis imperfecta; 
with a suggestion for treatment. ¥. Bone S 
Foint Surg., Oct., 1932, 74, 939-942. 

Ryan reports 2 cases of osteogenesis imper- 
fecta which were treated with two grains of 
thymus gland daily. In the first case, no fracture 
has occurred since the administration of thy- 
mus gland was begun. In the second case no 
fracture occurred until two months after its ad- 
ministration had been discontinued. He states 
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that the treatment suggested is entirely empiri- 
cal but believes that further trial should be 
given the method. He makes no mention of the 
amount of phosphorus in the preparation of 
the gland which was used, nor were the patients 
studied from the standpoint of calcium and 
phosphorus metabolism.—R. S. Bromer. 


Pioyé. Subluxation traumatique de la colonne 
cervicale. (Traumatic subluxation of the 
cervical spine.) Presse méd., April 27, 1932, 
077. 

Three cases of subluxation in the mid-cervical 
region are briefly described. It is interesting 
that the subluxation always occurred to the 
right. Following general ké/éne (ethy! chloride 
anesthesia) which, as is known, brings about a 
complete relaxation of the muscles, a reduction 
of the subluxation was obtained with perma- 
nent healing.—T. Leucutia. 


Covet, P. H., FiscHGo.p, and Srrouzer, V.S. 
Un cas de sternum bifide, avec quelques con- 
sidérations sur le développement et la pathol- 
ogie du sternum. (A case of sternum bifide, 
with some considerations on the development 
and pathology of the sternum.) Bu//. et mém. 
Soc. de radiol. méd. de France, Dec., Ig3I, 79, 
§02—504. 

The authors, in examining a woman thirty- 
six years of age, referred to them with a clinical 
diagnosis of aneurysm of the left sternoclavicular 
region, found a very unusual congenital anom- 
aly consisting of sternum bifide in the form of a 
horse shoe, with a large hiatus between the 
sternal branches. The manubrium was likewise 
divided into two segments. The xiphoid process 
was absent. The patient also presented a dorsal 
scoliosis. 

In connection with this case the authors 
briefly consider the embryologic development 
of the sternum, emphasizing the similarity 
which exists between the sterno-manubrial ar- 
ticulation and the intervertebral disc, as well as 
between certain affections involving them.—T. 
Leucutia. 


Durour, Prerre. Quelques cas d’ossification 
des parties molles de l’épaule. (A few cases 
of ossification of soft parts of the shoulder.) 
de radiol. et a’ electrol., March, 1932, 16, 

Within a rather short period 7 cases of arth- 
ritis of the shoulder with ossification within the 
soft tissues were observed. The patients com- 
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plained of limited motion, sensitiveness to pres- 
sure and of very marked pain, especially at 
night and on active or passive motion. It was 
thought that the condition was the result either 
of trauma or of rheumatism. Four of these cases 
were subjected to roentgen therapy with 1,000 R 
every eight days for three seances, 200,000 
volts, and 1.5 cm. Al as filter. Complete disap- 
pearance of all symptoms was obtained within 
six weeks, one of the patients being able to 
resume his very difficult manual labor of me- 
chanic without further inconvenience. 

It is concluded that ossifications of the liga- 
ments of the shoulder occur more frequently 
than hitherto supposed, not only in_post- 
traumatic but also in rheumatic arthritis.—T. 
Leucutia. 


CHRISTOPHER, FREDERICK. Radial exostosis 
complicating anterior dislocation of the elbow. 
F. Bone & Foint Surg., 1932, 74, 949-953- 
A case of radial exostosis complicating an- 

terior dislocation of the elbow is reported. 

Severe compound fracture of the ulna was also 

present. On roentgen examination, nine months 

after the injury, an exostosis of the head of the 
radius was found. This curved, bony protuber- 
ance completely eliminated pronation and 
supination and seemed from the roentgen ap- 
pearance to explain the limitation of flexion by 
impingement on the humerus. At operation the 
exostosis was removed and the head of the 

radius was severed and removed by means of a 

Gigli saw. Anterior or posterior ossification in 

the soft parts may be a complication of either 

anterior or posterior dislocation of the elbow. 

When it causes serious interference with supina- 

tion and pronation or with flexion of the elbow, 

surgical removal is necessary.—R. 8. Bromer. 

v. Hayek, Heineicu. Uber Lendenrippen. 
(Lumbar ribs.) Fortschr. a. d. Geb. d. Rontgen- 
strahlen, May, 1932, 45, §82-592. 

The study is based on the material of the 
Second Anatomic Institute and of the Anatomic 
Museum of Vienna, and in a small part, of the 
Anatomic Institute of Rostock. As is known, 
the transverse process of the lumbar vertebrae 
is the result of fusion of a rudimentary rib with 
the transverse apophysis. It is however only on 
the lower lumbar vertebrae that all remnants of 
a rudimentary rib can be made out (head, neck, 
tubercle and body of the rib.) In the first lumbar 
vertebra the remnants of the head and neck are, 
as a rule, missing. In analyzing the type of free 
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lumbar ribs, the author found that these may 
conform to this latter type and therefore he 
calls them the lumbar type, whereas if all parts, 
including the neck and head of the rib are pres- 
ent, they are called the thoracic type. A third 
type of lumbar ribs shows at the proximal end 
two prominences corresponding to the processus 
mamillaris and processus accessorius which is 
the result of a congenital separation of the trans- 
verse apophysis of the vertebrae and its fusion 
with the rudimentary rib. Finally, there are 
lumbar ribs which are situated between the 
ligaments. 

The article is richly illustrated with roent- 
genograms of anatomic specimens, drawings and 
a few roentgenograms in the living. It is em- 
phasized that the direction of the ray is of 
paramount importance in demonstrating the 
lumbar ribs roentgenologically.—T. Leucutia. 


Lyon, Ernst. Uber horizontale Verdichtungen 
in den Wirbelkérpern. (Horizontal thicken- 
ings within the vertebral bodies.) Fortschr. a. 
d. Geb. d. Réntgenstrahlen, May, 1932, 45, 
592-595. 

The author observed the presence of hori- 
zontal transverse lines within the vertebral 
bodies of 2 cases. The opinion is expressed that 
they represent lines of arrested growth during 
the period of an acute disease process (the 
patients had tuberculosis of the spine).—T. 
Leucutia. 


Keyes, Donatp C., and Compare, Epwarp L. 
The normal and pathological physiology of 
the nucleus pulposus of the intervertebral 
disc;an anatomical, clinical,and experimental 
study. ¥. Bone & Foint Surg., Oct., 1932, 74, 
897-938. 

The authors present this paper as a careful 
study and confirmation of the excellent work of 
Schmor! on the intervertebral disc. They first 
describe its anatomy and then very fully dis- 
cuss the development of the spine. The adult 
intervertebral disc is next described, together 
with the function of the disc and the nucleus 
pulposus. 

The pathological physiology of the disc can 
best be understood if one keeps constantly in 
mind the fact that the nucleus pulposus is the 
medium for transmitting pressure from one ver- 
tebra to the next. Any pathologic process which 
weakens the structure confining the nucleus 
pulposus invades the nucleus itself, or merely 
allows portions of the nuclear material to escape, 


will greatly interfere with the normal function 
of the spine. The authors describe the following 
pathological conditions: (1) retropulsion or 
antepulsion of the nucleus; (2) lateral shift of 
the nucleus; (3) calcification of the nucleus; (4) 
dehydration of the nucleus. 

Pathological conditions of the cartilage plate 
are: (1) prolapse of the nucleus pulposus asa re- 
sult of congenital defect in the cartilage plate 
as suggested by Schmorl; (2) injury of the car- 
tilage plate as a result of chronic trauma; (3) 
injury of the cartilage plate as a result of acute 
trauma; (4) fibrillation of the cartilage plate, 
analogous to the fibrillation in the cartilage of 
the knee or hip joint which is characteristic of 
degenerative or osteo-arthritis and is probably 
the result of wear and tear; (5) disease processes 
affecting the cartilage plate, such as acute pyo- 
genic infections, tuberculosis of the spine, etc. 

Pathological conditions in the vertebral 
bodies are: (1) conditions in which the nucleus 
pulposus is not destroyed but the vertebrae 
themselves are no longer able to stand the pres- 
sure exerted upon them, as in osteomalacia, 
generalized osteitis fibrosa, or senile osteoporo- 
sis; (2) benign or malignant neoplasms which 
may invade the vertebrae which may be primary 
or metastatic and which include endothelioma, 
multiple myeloma, sarcoma, and carcinoma. 

In the hope that they might be able to repro- 
duce experimentally some of the pathological 
conditions which clinically are considered to be 
due to injuries or disease of the nucleus pul- 
posus, Keyes and Compere undertook a series 
of experiments upon thirty-two dogs and two 
monkeys, the details of which they describe. 

Their conclusions follow: 

1. The assumption of von Luschka and of 
later embryologists that the intervertebral 
nucleus pulposus is a vestigial remnant of the 
notochord has been disproved. It is a highly 
specialized structure. 

2. The nucleus pulposus is not formed from 
degeneration of the annulus fibrosus fibers as 
postulated by Virchow and Dursy. 

3. This anatomical entity is formed by the 
proliferation and mucoid degeneration of the 
notochord cells, followed by a fibrocartilagi- 
nous invasion derived from the original mesen- 
chymal intervertebral cells, which form a fibro- 
cartilage envelope. 

4. The cartilage plate and the epiphyseal 
ring are genetically one structure and are com- 
parable to the epiphyses of the long bones. 

5. The nuclei pulposi are essential for the 
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normal physiological functions of the spine. 

Loss of nucleus pulposus material as a 
result of trauma or disease is probably one of 
the frequent etiological factors associated with 
pain in the back and disability. 

Clinical and experimental evidence has 
been presented to indicate that degenerative, 
hypertrophic arthritis of the spine may result 
from the loss of the intervertebral shock ab- 
sorber and hydrodynamic ball bearing of the 
spine, the nucleus pulposus. 

If the cartilage plate of the intervertebral 
disc of a dog is injured by a scalpel or drill, 
nuclear material prolapses into spongiosa and a 
cartilage nodule forms. 

If the nuclear material is allowed to 
escape, the rest of the disc becomes thinned out 
and the margins of the adjacent vertebrae be- 
come sclerosed with subsequent marginal lip- 
ping. 

The paper is profusely illustrated with roent- 
genograms, histological preparations, etc.- 
R. 8. Bromer. 


Reyno.ips, J. A case of occult tail. 

Brit. F. Radiol., May, 1932, 5, 457 

This is a very brief case report, with repro- 
duction of two roentgenograms, of an occult tail 
in a boy aged twelve. There was a swelling in 
the left buttock which on roentgen examination 
was shown to hide the remnants of a primitive 
tail. The coccyx consisted of six distinct joint 
segments which were abnormally large and pro- 
gressively diminished in size downwards, form- 
ing a tail about 8 inches long.—T. Leucutia. 


Giorrrepo. I “Sulci paraglenoidales”’ 
(praeauricolares) dell’osso ileo e dell’osso 
sacro. (The paraglenoid (preauricular) sulci 
of the ilium and sacrum.) Radiol. med., Oct., 
1932, 79, 107g-1088. 

Very little is known about the paraglenoid or 
preauricular sulci of the ilium and sacrum. They 
were first described and given this name by 
Zaaijer in 1866. Because it is so inconstant 
the paraglenoid sulcus of the sacrum was not 
given a name in the official international nomen- 
clature adopted at Basle in 1895 but the sulcus 
of the iliac bone was given the name of para- 
glenoid sulcus of the ilium. In 1928 Alban 
Kohler in the sth edition of his “Boundaries 
between the normal and the pathological in the 
roentgen picture” reproduced a roentgenogram 
from Palugyay which showed a ring at the 
caudal extremity of the sacroiliac joint, caused 
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by an iliac preauricular sulcus transformed par- 
tially into a bone canal by ossification of the 
ligaments. In 1931 works were published on the 
subject by Santoro and Palugyay. The latter 
reported a series of roentgen and anatomical 
studies and said that it is sometimes impos- 
sible to differentiate roentgenologically between 
the iliac paraglenoid sulcus and the posterior 
inferior spine of the ilium. 

The author presents some roentgenograms 
illustrating these sulci and calls attention to 
the importance of roentgenologists knowing of 
their existence in order to avoid confusing them 
with pathological processes, particularly those 
caused by arthritis deformans. These sulci run 
along the ventral margins of the auricular sur- 
faces of the iliac and sacral bones. They show 
considerable individual differences in their 
course, length, breadth and depth. In sagittal 
roentgenograms the iliac sulci can hardly be 
recognized definitely unless they cause a clear 
line which in the cranial direction reaches the 
iliac part of the linea terminalis. Among causes 
of error in roentgen diagnosis, in addition to 
confusion with the posterior inferior spine of 
the ilium, the author mentions a projection of 
the cranial part of the auricular surfaces when 
the ventral margins of these surfaces are some- 
what elevated.— Audrey G. Morgan. 


RacHiin, NarHAN H. A new method of de- 
termining presence of upward displacement 
of the great trochanter. 7. Bone S Foint 
Surg., Oct., 1932, 74, 882-883. 

Rachlin describes a method of determining 
the presence of upward displacement of the 
great trochanter, based upon the linear aline- 
ment of the crests of the pubic bones in relation 
to the great trochanters. A horizontal line is 
drawn across the crests of the pubic bones, at 
right angles with the umbilicus. This will, on 
its outer aspect, be opposite the prominent and 
most palpable part of the great trochanters 
and about one-half to three-quarters of an 
inch below their superior borders. These find- 
ings were confirmed by a clinical study, checked 
by roentgenograms. 

Variations from this rule are noticed in pa- 
tients who have exceptionally narrow pubic 
bones, which necessarily brings their level down 
to a lower horizontal plane, and in those who 
have exaggerated posterior curving of the sacra, 
as in spondylolisthesis, thus raising the plane 
of the great trochanters to a higher level. How- 
ever, the relative position of the trochanters in 
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relation to each other can still be located with 
certainty. The method is useful because of its 
simplicity and the ease of finding the landmarks 
even in very fat people.—R. 8. Bromer. 


Pascuetra, Vincent. A propos de la maladie 
de Pellegrini. (Concerning Pellegrini’s dis- 
ease.) ¥. de radiol. et d’électrol., March, 1932, 
16, 128-129. 

A rather unusual case of Pellegrini’s disease 
was observed by the author. The patient, a 
man aged forty, sustained a severe injury, re- 
sulting in fracture of the neck of the femur. 
Roentgen films taken later revealed, in addi- 
tion, a Pellegrini-Steida affection of the inner 
condyle of the lower femur. Roentgen therapy 
was applied through two fields, 3,000 k divided 
into four bi-weekly seances being administered, 
with 200 kv., 1 mm. Cu and 2 mm. Al. An arrest 
of the condition was brought about although the 
calcification failed to disappear. The patient 
later developed a Kiimmell-Verneuil’s disease 
(most probably secondary to the injury of the 
spine). 

It is the author’s impression that both the 
Pellegrini-Stieda and the Kiimmell-Verneuil’s 
disease may be the result of secondary increase 
of the calcium metabolism brought about by 
the very severe injury.—T. Leucutia. 


Dipite, J. Anomalie exceptionnelle de la ro- 
tule. (Unusual anomaly of the patella.) Bu//. 
et mém. Soc. de radiol. méd. de France, April, 
1932, 20, 194-197. 

The author observed a very rare anomaly of 
both patellae in a patient without history of 
trauma. On the right side the inferior promi- 
nence was replaced by a horizontal contour, 
whereas on the'‘left there was a distinct separa- 
tion between the prominence and the remaining 
patella, the prominence appearing in the form 
of a triangular bone formation. The condition 
is the result of anomalous ossification, the ac- 
cessory nucleus of ossification having been ab- 
sent on the left side and having led to separation 
on the right. This so-called bipartita forms a 
very rare condition in the adult.—T. Leucutia. 


Snoke, Paut O. The tendo patellae; a roentgen 
consideration of its length. ¥. Bone & Foint 
Surg., Oct., 1932, 74, 830-833. 

Snoke measured the length of the shadows 
of the tendo patellae in 100 roentgenograms of 
normal knee joints, lateral views. A gradual 
increase in the length of the tendon after the 
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growth period was completed, was noted. ‘This, 
he assumed to be due to stretching of elastic 
connective tissue. He presents a table with de- 
rived normal lengths, and feels that in some 
larger medical center further studies should be 
made on a larger series of cases. He thinks he 
can safely say that any tendo patellae measur- 
ing over 6.5 cm. should be regarded with sus- 
picion and carefully measured for continuity of 
structure.—R. S. Bromer. 


BrumBauGh, Hersert L. Tendinitis ossificans 
traumatica. 7. Bone & Foint Surg., Oct., 
1932, 74, 953-957: 

Brumbaugh reports a case of tendinitis ossi- 
ficans traumatica in a colored male, aged thirty- 
two. Roentgen examination shewed a bony mass 
between the lower pole of the patella and the 
tibial tubercle, occupying the position of the 
patellar tendon. At operation a bony mass, re- 
placing the tendon with only a small membran- 
ous portion remaining was found. The bony 
mass was completely excised. Braided silk 
sutures were woven back and forth inan attempt 
to restore the continuity of the remaining por- 
tion of the tendon and to strengthen it. 

Two methods for the production of this con- 
dition have been described: first, displacement 
of fragments of periosteum into a fertile soil 
for osteogenesis; second, an actual metaplasia 
of tendon fibers into cancellous bone. Both of 
these would undoubtedly require trauma. 

Cases of this sort involving the patellar ten- 
don are extremely rare; only 8 cases of similar 
nature have been reported. Brumbaugh con- 
siders that his case was definitely due to a pro- 
liferation of the periosteum resulting from 
trauma. So far as he could ascertain, the pa- 
tellar tendon has not been the site of such a 
process in any of the previously reported cases. 
Two cases of a still rarer ty pe, apparently due 
to an actual metamorphosis have been re- 
ported. 

In the proliferative type, surgical treatment 
to remove the mass, replace a functional mech- 
anism and prevent further proliferation is 
necessary. In the type due to a metamorphosis 


of tissue, simple excision only is indicated. 
R. S. Bromer. 


Lapipus, Paut W. Congenital fusion of the 
bones of the foot; with a report of a case of 
congenital astragaloscaphoid fusion. ‘7. Bone 
& Foint Surg., Oct., 1932, 74, 888-894. 
Congenital fusion of the bones of the feet is 
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rare. Lapidus reports a case of astragaloscaph- 
oid fusion which is extremely unusual. His 
patient was a girl of nine years. Her feet were 
moderately pronated with fairly well preserved 
longitudinal arches. There was a bony projec- 
tion about 2 cm. in diameter over the medial 
aspect of each foot, corresponding to the loca- 
tion of the medial tuberosity of the scaphoid 
bone. The projections were covered with a 
bursa and somewhat reddened skin, but they 
were not tender. There was a slight limitation of 
supination and adduction of the forefoot, some- 
what more marked on the right side. 

To the best of the author’s knowledge this 
case is the third recorded where only bilateral 
congenital fusion of the astragaloscaphoid joint 
was present, the other tarsal joints being nor- 
mal. Pathological fusion may simulate a con- 
genital one and careful study is necessary be- 
fore a diagnosis of congenital fusion is made. 
Calcaneoscaphoid and astragalocalcaneal are 
other forms of congenital fusion, the most com- 
monly observed form being that between the 
two distal phalanges of the fifth toe. Metatarsal 
and cuneiforms, and cuneiform and cuboid 
fusions are also sometimes found. Multiple 
fusions have been reported.—R. 8. Bromer. 


BLOOD AND LYMPH SYSTEM 


Kocu, Lewis A., and SHAprirRo, BENJAMIN. 
Erythroblastic anemia; review of cases re- 
ported showing roentgenographic changes in 
bones and five additional cases. 4m. ¥. Dis. 
Child., August, 1932, £4, 318-335. 

Koch and Shapiro report 5 cases of erythro- 
blastic anemia showing  roentgenographic 
changes in the bones, and review the cases 
previously reported. Their conclusions follow: 

Erythroblastic anemia should be considered 
as a definite disease entity. It is a grave and 
chronic anemia with familial and racial tend- 
encies. Chronic infections, rickets and nu- 
tritional disorders are of no etiologic import- 
ance. The onset is in early infancy and is ac- 
companied by splenomegaly and some degree 
of icteric discoloration of the skin. There may 
be progressive enlargement of the cranial and 
malar bones with associated mongoloid facies. 
Studies of the blood frequently reveal, besides 
the low hemoglobin and the erythroblastosis, a 
leucocytosis of varying degree and often an in- 
crease of myeloid or lymphoid cells. There is 
evidence of increased hemolysis in the high 
icterus index and positive indirect van der 
Bergh reactions, although the fragility of the 
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red cells is not increased. The course is not 
altered by any of the recognized forms of hema- 
topoietic stimulation. The benefit of a trans- 
fusion of blood is but temporary. Following 
splenectomy there is a marked and sustained 
increase in the circulating normoblasts, which 
is characteristic, but beneficial results are not 
observed.—R. Bromer. 


Wuipp.e, G. H., and Braprorp, W. L. Racial 
or familial anemia of children; associated 
with fundamental disturbances of bone and 
pigment metabolism (Cooley-von Jaksch). 
Am. F. Dis. Child., August, 1932, 44, 336- 
365. 

The authors report 3 cases which clinically 
seem to belong in the disease group described 
by Cooley as “erythroblastic anemia.” Roent- 
genograms are reproduced which show the 
typical changes of this disease in the skull and 
the forearm and humerus. They consider the 
bone marrow changes in their cases as typical 
and suggest a process analogous to pernicious 
anemia. It may depend upon the lack of some 
unknown material. The changes in the bone, 
they believe, are simply an adaptive reaction 
to marrow hyperplasia but they also suggest 
that these abnormalities may be due in part to 
some fundamental metabolic disturbance of 
the order of the abnormalities of the bone in 
scurvy or acromegaly. 

Pigment abnormalities may be marked in 
some cases or slight in others but if shown to be 
a constant factor in the disease, Whipple and 
Hoyne believe that they suggest some funda- 
mental change in the method of handling body 
pigment. All of these abnormalities may be 
related and may be considered as due to some 
racial or inherited defect. Once this defect is 
understood, remedial adjustment may be a 
possibility, and a study of every factor of in- 
ternal metabolism is desirable. They think the 
terminology of the disease is unsatisfactory 
and suggest instead of erythroblastic anemia, 
the term “thalassemia” or “Mediterranean 
anemia.” —R. S. Bromer. 


Piney, A. Conversion of chronic into acute 
leukaemic myelosis: a contribution to the 
study of the ‘““myeloblast”’ and of the nature 
of the leukaemic process. Brit. ¥. Radiol., 
April, 1932, 5, 289-310. 

Many observations and hypotheses have 
been published on the primitive non-granular 
leucocyte but there is still no general agree- 
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ment as to the nature of the cell. A case of 
chronic myelosis terminating acutely gave the 
author an opportunity for again considering 
this subject. In this article, he passes in review 
the various theories concerning the origin and 
development of the myeloblast and the various 
hypotheses concerning the nature of leucemia. 
He then gives a detailed report of the autopsy 
findings, using several plates for the reproduc- 
tion of the anatomic specimens of the spleen 
and bone marrow and of the photomicrographs. 

It is concluded that there is as yet insuffi- 
cient knowledge as to why chronic leucemic 
myelosis should ultimately become acute. Oc- 
casionally the change appears to have followed 
intense roentgen treatment, bur in other cases, 
an acute myelosis develops suddenly although 
no treatment had been given. It is conceded 
that the author’s case does little to illuminate 
the etiology of the leucemias and if the idea of 
their neoplastic nature be correct, this is of 
course not surprising.—T. Leucutia. 


Piney, A., and Rracu, Jean S. The treatment 
of chronic myeloid leukaemia. Brit. 7. 
Radiol., May, 1932, 5, 393-427. 

Leucemia is not, sensu stricto, a disease of the 
blood but of the bone marrow and therefore the 
term of “chronic leucemic myelosis’” is sug- 
gested. After discussing the various methods of 
treatment, such as the use of arsenic, iron and 
benzol, tuberculin and artificial pyrexia, the ef- 
fect of irradiation (roentgen rays, radium, 
thorium X), and the value of splenectomy and 
blood transfusion, the author indicates his 
method of procedure, which he expresses as fol- 
lows: ‘““We have always felt that irradiation of 
the spleen alone in cases of leukaemic myelosis 
is an irrational procedure, but must, of course, 
admit that good results have been obtained by 
this method. Nevertheless, we have been of 
opinion that the bone-marrow should also be 
treated .... 

“There is little doubt that some of the fail- 
ures following irradiation of bones have been 
due to treating those parts of the skeleton in 
which there is little or no active, formative 
marrow; for example, the tibiae.”” The authors 
therefore irradiate with a voltage of 140,000, 
a slight filtration, 150 r over each area (with 
a Metalix tube which in addition has a 0.45 
chrome-iron filtration), the following bones: on 
the first day, the whole of one humerus with 
two separate areas; on the second day, the 
other humerus; on the third day, three areas 
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covering one femur and on the next, the other 
femur; on the fifth day, two areas on the cervi- 
cal spine; then after two days’ rest, the spleen 
is treated, one or two areas being irradiated 
daily until the whole organ is covered. 

This procedure appears to give excellent 
symptomatic results but remissions occur. 
These are then further treated. Four case his- 
tories are included briefly, the charts of the 
blood picture being given in extenso. It is ad- 
vised that the number of lymphocytes should 
not be decreased below 20,000. It is not sug- 
gested that the method of treatment is even 
approximately perfect; it is only contended 
that the patient’s life is rendered efficient dur- 
ing practically the whole course of the chronic 
disease; when ultimately the bone marrow be- 
comes so greatly disordered as to have the char- 
acters of an acute leucosis, the treatment be- 
comes completely impotent. An extensive bib- 
liography is appended.—T. Leucutia. 


Ocitvie, Roperrson. Post-mortem report on a 
case of chronic myelogenous leukaemia 
treated by radiation. Brit. ¥. Radiol., May, 
1932, 5, 428-431. 


This article briefly gives the post-mortem 
findings in a case of chronic myelogenous leu- 
cemia which had during life on various occa- 
sions (March, May and August, 1930) deep ra- 
diation therapy over the spleen and long bones 
(the individual dose amounting to from 1/12 to 
1/4 s.u.D.). The irradiation of the spleen and 
marrow has left no signs of its destructive ac- 
tion. Further no fibrosis was observed in either 
the spleen or the marrow of the long bones. It 
seems thus that radiation therapy does not pro- 
duce any injury to the normal tissues; fibrosis, 
in the author’s estimation, would be an indica- 
tion of over-strenuous treatment.—T. Leucutia. 


ROENTGEN AND RADIUM THERAPY 


Maruievu, Pierre, and TuHiponneau, M. 
Tumeurs cérébrales améliorées par la radio- 
thérapie. (Cerebral tumors ameliorated by 
radiotherapy.) ¥. de radiol. et d électrol., 
April, 1932, 76, 163-168. 

Thirty-one cases of cerebral tumors were 
treated during the past two years at the Sal- 
pétriére in Paris, with roentgen rays of the fol- 
lowing quality: 200 kv., 0.5 mm. Zn and 2 mm. 
Al. The tumors were roughly divided into three 
groups: (a) operated cases (total or partial ex- 
tirpation) ; (4) decompressed cases, and (c) cases 
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without surgical intervention. It is interesting 
that the best results were obtained in the last 
group, § cases having resulted in an amelioration 
which has lasted now for nearly two years. 

It is the authors’ opinion that the treatment 
of all types of cerebral tumors should be con- 
tinued for a long period by administering frac- 
tional doses at regular intervals. Such a pro- 
cedure has the advantage that a rather large 
dose can be administered without untoward ef- 
fects; at least three months is allowed between 
each series.—T. Leucutia. 


CapizzAno, Nicotas. Tratamiento del epulis 
por el radium. (Treatment of epulis with ra- 
dium.) Bol. Inst. de med. exper. para el estud. 
y trat. del cancer, March, 1931, 7, 95-98. 
The author advises for the treatment of 

epulis the use of radium emanation, either in 
the form of needles filtered by 0.5 mm. plati- 
num, or in the form of plaques or finally in the 
form of seeds introduced according to the tech- 
nique of Janeway. Three cases in which healing 
was obtained are briefly mentioned.—T. Leu- 
cutta. 


Krasso. Les rayons-limites en ophtalmologie. 
(Borderline rays in ophthalmology.) ¥. de 
radiol. et d’électrol., March, 1932, 76, 117- 
118. 

Recently several articles appeared in the 
literature dealing with the causation of cataract 
by irradiation with roentgen rays. The author, 
in studying the action cf the borderline rays 
on the eye of the rabbit, found that even exces- 
sive doses (400 r) failed to produce a cataract 
after one year’s observation. On this basis the 
borderline rays were considered as absolutely 
innocuous and therefore they were used ex- 
tensively, especially in superficial lesions of the 
cornea, conjunctiva and sclera. Some very re- 
markable results were obtained in ulcers of the 
cornea, superficial keratitis, herpes, various 
corneal infiltrations and ulcerations, as well as 
in acute and subacute conjunctivitis, scleritis 
and episcleritis. The pain, as a rule, disappeared 
within a few hours following the first seance, 
the congestion soon afterward and finally the 
conjunctival secretions ceased. Only one to five 
seances were necessary, which constitutes a 
considerable reduction in the number of treat- 
ments as compared with ultraviolet applica- 
tions. The method was applied in 450 cases 
over a period of two and a half years, the tech- 
nique being quite simple: A Siemens apparatus 
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was used and after the tube was standardized 
by means of the Kiistner iontoquantimeter and 
Strauss mekapion, the dose was calculated by 
multiplying the intensity with the time of ex- 
posure. A special apparatus was constructed for 
the delimitation of the areas exposed, the anti- 
cathode distance always remaining constant 
(10 cm.). The quality of the rays was 0.014 to 
0.02 Al half-value layer, and the dose amounted 
to 30 to 1s0r.—T. Leucutia. 


Co.iez, Robert. Traitement des angiomes par 
la curietherapie. (Treatment of angiomas by 
curie therapy.) ¥. de méd. de Par., Dec. 10, 
1931, 57, 1975-1077. 

The author discusses the various methods ot 
treatment in the simple angiomas or vascular 
nevi. He insists that treatment should be in- 
stituted at the earliest possible moment because 
of the good cosmetic results obtained in the 
earlier stages and since one of the following 
complications may occur in the later stages: 
(1) risk of ulceration and hemorrhage, which 
is especially great in children who have a tend- 
ency to scratch the lesion; (2) extension in the 
depth with subsequent involvement of the mus- 
cles, tendons and even bone, and (3) possible 
evolution into cirsoid aneurysm. Three clinical 
forms are distinguished: (A) Flat angioma or 
port wine mark. In this form electrolysis or 
diathermic coagulation and carbon dioxide 
snow may be used in the small lesions, whereas 
in the more extensive ones, surface curie 
therapy is more advantageous. Usually glazed 
plaques are applied, the treatment being re- 
peated every two to three weeks with frac- 
tionated doses until the lesion has disappeared. 
(B) Tuberous angioma or strawberry mark. In 
this form the small molds or radium tubes fil- 
tered with 0.6 mm. platinum are of greater 
benefit. If the discoloration fails to disappear, 
glazed plaques making use of the beta rays may 
be applied later to improve the cosmetic results. 
(C) Cavernous angioma. Most of these angi- 
omas penetrate into the deep structures, leav- 
ing the skin practically intact. Because of the 
greater thickness one has to use highly filtered 
radium (with 1 to 2 mm. platinum). The author 
constructs a radium applicator including S50 to 
100 ing. of element and, after determining the 
intensity of the radiation by the Danne and 
Mallet ionomicrometer, he calculates the daily 
output and applies it accordingly (sometimes 
for a continuous exposure of 6 to g days). Curie 
puncture is strongly condemned because of the 
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danger of hemorrhage and secondary infection. 
—T. Leucutia. 


D’Emipio, ANGELO Santoro. Contributo casis- 
tico allo studio delle lesioni da raggi X e da 
radium. (Cases of lesions caused by roentgen 
rays and radium.) Radiol. med., Oct., 1932, 
19, 1094-1099. 


The author believes that most injuries caused 
by roentgen and radium rays are due to defec- 
tive technique. The error may be too low dos- 
age, dosage that is too high absolutely or rela- 
tively or insufficient filtration. Too low dosage 
may not only fail to cure the malady for which 
the irradiation is given but may render it radio- 
resistant. A dose may be relatively though not 
absolutely too large, because a dose that is per- 
fectly tolerated by a normal individual may be 
too high, for instance, for a Basedow patient 
or one with diabetes. There are also normal in- 
dividual differences in tolerance to irradiation. 

Three cases of injury by irradiation are de- 
scribed. The first was in a woman of twenty- 
eight who was given extensive and repeated 
roentgen irradiations for the purpose of remov- 
ing superfluous hair. Roentgen ulcers de- 
veloped and the patient died of an intense 
anemia, evidently caused by 1 injury of the bone 
marrow by the repeated and intense irradia- 
tions. The second case was one of cicatricial 
contraction of the palms and claw fingers as a 
result of roentgen irradiation for psoriasis. The 
third was one of destruction of the lower lip 
following necrosis caused by unfiltered irradia- 
tion from a radium plate given for epithelioma. 

~Audrey G. Morgan. 


Gernez, L., and Matter, Lucien. Traitement 
des cancers buccaux, linguaux, faciaux. 
(Treatment of buccal, lingual and facial 
cancers.) Cahiers de radiol., Jan., 1932, No. 
7, 148-153. Supplement du No. 2, Jan. 15, 
1932, Gaz. méd. de France. 


The author advocates the removal of the car- 
cinoma by means of a radio-knife in the three 
forms of cancer mentioned above, the opera- 
tion to be followed by surface application of ra- 
dium. The procedure used at the operation is 
described in rather extensive detail and illus- 
trated with several drawings. It is claimed that 
the removal of the carcinoma by the radio-knife 
will entirely replace the radium puncture as 
practiced, especially for the carcinomas of the 
tongue and mouth.—T. Leucutia. 


and Radium Literature Arrit, 1934 
Rayna, ALBert. Considérations sur le traite- 
ment des fibromes naso-pharyngiens par 
quelques agents physiques. (Consideration 
of the treatment of nasopharyngeal fibromas 
by some physical agents.) ¥. de radiol. et 

d’ électrol., Feb., 1932, 76, 59-64. 

In this article the author reviews the various 
methods employed for the treatment of naso- 
pharyngeal fibromas such as surgical removal, 
application of radium, diathermy and roentgen 
therapy. Although the censensus of opinion at 
the present is that application of radium forms 
the method of choice, the author has treated 
3 cases (brief case histories are included) with 
roentgen therapy and obtained equally satis- 
factory results. He employed rays of 130 to 150 
kv., with moderate filtration and moderate 
dose, the treatment being spread over a period 
of six to eight weeks. In one of the cases more 
penetrating roentgen rays of 40 cm. spark gap 
were used but the results were not improved 
thereby. It seems that the response of the 
fibromas of the nasopharynx is similar to that 
of uterine fibromyomas, the regression occur- 
ring in the form of a slow cycle, lasting for five 
to six months or even longer. The author ex- 
presses the opinion that roentgen therapy 
should constitute the method of choice since 
its administration is simpler and connected 
with fewer untoward effects than any other 
method.—T. Leucutia. 


Rorro, A. H. Roentgen carcinoma cicatrizado 
por radium. El caso del Dr. Lucio O. Ara- 
vena. (Roentgen carcinoma cicatrized by ra- 
dium. The case of Dr. Lucio O. Aravena.) 
Bol. Inst. de med. exper. para el estud. y trat. 
de!. cancer, Sept., 1931, 7, 263-276. 

Dr. Aravena, who has been working with 
roentgen rays since 1g04, for ten years has 
showed definite evidence of precancerous le- 
sions on the dorsum of both hands, consisting 
of atrophy of the skin, hyperkeratosis and 
keratomas, and for the past nine years signs of 
true cancerous lesions with ulceration and in- 
filtrations. Previous treatments with carbon di- 
oxide snow, high frequency, ultraviolet rays, 
etc., remained without benefit but the local ap- 
plication of radium brought about a rapid 
cicatrization which now has persisted for a 
period of over a year. The technique used was 
that of radium plaques formed by filtered ra- 
dium seeds which were applied over each lesion 
individually for a prolonged exposure (occa- 
sionally as long as 120 hours, depending on the 
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amount of the radium). The photographs of the 
hands before and after the treatment, as well 
as a personal description of the case, are in- 
cluded.—T. Leucutia. 


Van Per, P. Virradiation prophylactique du 
cancer du sein. (Prophylactic irradiation of 
cancer of the breast.) Cahiers de radiol., Jan., 
1932, No. 7, 161-163. Supplement to No. 2, 
Jan. 15, 1932, Gaz. méd. de France. 

It is generally admitted in Belgium that the 
sole efficacious therapeutic measure in car- 
cinoma of the breast is the early and radical 
removal of the breast with resection of the axil- 
lary tissues and of the pectoral muscles. Irra- 
diation is given only in case of recurrence. A 
checkup of 153 cases thus treated during the 
last five years at the Anticancer Center of 
Liége confirms the pessimism of most other ob- 
servers. 

The author is of the opinion that postopera- 
tive irradiation should be introduced system- 
atically in all cases of carcinoma of the breast. 
He believes that the treatment should be car- 
ried out with moderate doses, administered for 
a period of at least two years. The rays should 
be directed tangentially to the surface of the 
thorax to protect the healthy tissues of the 
chest, and to prevent fibrosis of the lungs.—T. 
Leucutia. 


Lazeanu, E., and Brancovici, M. Tumeur 
médiastine traitée par la radiothérapie. (Me- 
diastinal tumor treated by radiotherapy.) 
Cahiers de radiol., Jan., 1932, No. 7, 164-166. 
Supplement to No. 2, Jan. 15, 1932, Gaz. 
méd. de France. 


The authors report a case of mediastinal 
tumor which, on the basis of the clinical exami- 
nation and because of its great radiosensitivity, 
was classified as a lymphosarcoma. Following 
roentgen therapy there was prompt disappear- 
ance of the tumor and the patient has now re- 
mained free from recurrence for a period of two 
and a half years. The treatment was carried out 
with the following technique: 12 seances, 250 r 
per seance, 4 ports of entry, 150 kv., 3 ma., 30 
cm. distance, 10X15 cm. field.—T. Leucutia. 


Tixier, Léon, and Ronneaux, GEORGES. 
Poliomyélite antérieure aigué et méthode de 
Bordier. (Acute anterior poliomyelitis and 
the Bordier method.) ¥. de radiol. et d élec- 
trol., April, 1932, 76, 157 
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The Bordier method for the treatment of 
poliomyelitis consists in administration of 
roentgen therapy over the spine (three seances 
every day for three days monthly) followed by 
diathermy on the extremities and later galvano- 
therapy for the atrophy, if such has already set 
in. The authors used this method in 15 cases 
of early poliomyelitis immediately following the 
febrile period and obtained very satisfactory 
results. Of 11 cases treated up to 192g in 10 
(9 with partial r.p. and 1 with total r.p.) there 
was complete healing, while in the eleventh 
(total r.p.) the healing was somewhat slower 
and incomplete. In the remaining 4 cases treated 
more recently the result was likewise satisfac- 
tory. Of course it is hard to say how much 
should be attributed to the effect of the treat- 
ment inasmuch as the majority of the cases were 
in a very early stage and spontaneous healing 
might have resulted. It is, however, the au- 
thors’ impression that the uniform response in 
the collective number of the cases is sufficient 
proof for the value of the therapeutic measures 
employed. Such a point of view is supported 
also by the majority of other investigators. 

The electric test is of great diagnostic value 
since the cases can be divided from the begin- 
ning into light, medium and severe, this giving 
certain information concerning the return of 
the motor function which may be expected. 
Three cases are described in detail to illustrate 
the procedure and the technique of treatment. 

T. Leucutia. 


LANGERON, L., and Desptats, R. Radio- 
thérapie des regions surrénales, gangrénes, 
purits diabétiques. Glycosurie. Glycémie. 
(Radiotherapy of the suprarenal regions in 
gangrene, diabetic pruritus. Glycosuria. Gly- 
cemia.) Bull. et mém. Soc. de radiol. méd. de 
France, May, 1932, 20, 277-283. 


The authorsin January, 1929, described their 
method of irradiation of the suprarenal region 
(see abstract, this Journal, 1930, 23, 113). 
Since then they have used the methed success- 
fully, and in the present article they describe 
s cases of severe diabetic gangrene and 2 cases 
of diabetic pruritus which were healed. The 
photographs in 2 cases showing the extent cf 
the gangrene before the treatment and the good 
results obtained afterward are included. It is 
interesting that in addition to the local healing, 
a decrease in the sugar content was obtained, 
both in the urine and in the blood. Despite this 
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fact, the authors are convinced that the local 
healing is not the result of the disappearance 
of the sugar but of a functional effect on the 
neuro-vegetative system.—T. Leucutia. 


Correnor and Cuériaié. Un cas d’artérite ob- 
litérante traité par la radiothérapie de la ré- 
gion surrénale. (A case of arteritis obliterans 
treated by roentgen therapy of the supra- 
renal region.) Bull. et mém. Soc. de radiol. 
méd. de France, March, 1932, 20, 119-125. 


< 


The authors report an additional case of 
arteritis obliterans which had already led to 
amputation of the right leg above the knee and 
to partial amputation of the first toe of the left 
foot without signs of arrest of the disease. The 
case was markedly benefited by roentgen 
therapy over the suprarenals. It is mentioned, 
however, that inasmuch as this treatment is 
only functional a recurrence of the symptoms 
may be expected as soon as the treatment is 
stopped. The best procedure seems to be to con- 
tinue the irradiation in series at rather long in- 
tervals with very moderate doses depending on 
the symptomatology. The treatment leads to 
improvement of the arterial blood flow and thus 
to disappearance of the claudication, pain and 
even gangrene, but it does not cure the basic 
lesion of the arteritis obliterans.—T. Leucutia. 


and La radiothérapie du pan- 
créas dans le traitement de |’asthme. (Roent- 
gen therapy of the pancreas in the treatment 
of asthma.) Bull. et mém. Soc. de radiol. méd. 
de France, Feb., 1932, 20, 67-68. 


Delherm, Giroux and Kisthinios, a year ago, 
reported 5 cases of asthma which were treated 
by irradiation of the pancreas. Of these, in 3 
there was no result, in one a cure was obtained 
which has lasted for two years and in one there 
was a marked amelioration. The case which was 
cured is briefly described. The result obtained 
is the more remarkable because all other medi- 
cations failed to bring about any improvement. 
It is interesting that a temporary exacerbation 
of the asthmatic symptoms was observed fol- 
lowing roentgen therapy in all cases treated. 
These, however, subsided after completion of 
the irradiation. The technique employed was: 
1 field over the pancreatic region anteriorly, 
centering over the second lumbar vertebra, 30 
cm. spark gap, 25 cm. distance, 0.5 mm. Zn; 
2 mm. Al, 400 R, twice weekly for a total dose 
of 2,400 R.—T. Leucutia. 
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ZIMMERN, CHAVANY and Brunet. Radiothéra- 
pie surrenale et goitre exopthalmique. A pro- 
pos d’un premier cas traité par cette méth- 
ode aprés échec de la radiothérapie thyroi- 
dienne. (Suprarenal roentgen therapy and 
exophthalmic goiter. Concerning a_ case 
treated by this method after failure of thy- 
roid roentgen therapy.) Bull. et mém. Soc. de 
radiol. méd. de France, April, 1932, 20, 201- 
203. 


The authors briefly describe a case of exoph- 
thalmic goiter which for a period of six months 
was treated by roentgen therapy over the re- 
gion of the thyroid gland without benefit. 
Later, irradiation of the suprarenal region led 
to rapid improvement and a return to normal 
within a few months. Since then several cases 
have been treated with equally gratifying re- 
sults. The irradiation consisted in the adminis- 
tration of a dose of 400 R over each suprarenal 
(2 portals), the treatment being repeated for a 
total of six exposures. After an interval of sev- 
eral months a second, and in case of necessity 
a third, series was administered, each of the se- 
ries having consisted of four individual expo- 
sures.—T. Leucutia. 


GrossMANN, G. Advances in x-ray engineering 
with special reference to high potentials, 
Brit. F. Radiol., March, 1932, 5, 252-268. 


In this article the author discusses in detail 
the improvements made in some German ap- 
paratus embodying the principle of radiation 
and high tension protection. First, it was at- 
tempted to obtain protection against undesired 
rays and high tension by the same elements of 
construction as, for example, in the Siemens 
tube boxes or the Holfelder cannon for deep 
roentgen therapy. Later the problem of radia- 
tion protection was separated from the high 
tension protection. Thus for the roentgen-ray 
protection special tubes were built, as for exam- 
ple, the oil-immersed tube, the tubes with a pro- 
tective shield in the form of a metallic chamber 
(Metalix) or electron protective screens instead 
of an all-glass tube (Multix) and finally the 
double-walled tube. For the electric protection 
cables with special dielectrics were devised and 
the tube was inclosed in a porcelain shield 
(Tuto shield). The introduction of these inno- 
vations has permitted a complete protection 


both against radiation and high tension up to 
200 kv. 


; 
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Recently, however, more powerful apparatus 
are being constructed. In building up a therapy 
tube above 200 kv. two difficulties were en- 
countered: (1) the so-called corona effect, and 
(2) the fact that the inner wall of the glass 
bulb becomes charged up to nearly cathode po- 
tential by the electrons diffused back from the 
anode. By overcoming these two difficulties a 
tube was constructed (Siemens Pantix tube) 
which permits a continuous running at § ma. 
and 400 kv. peak voltage. Taking partly ad- 
vantage of the same perception, the Phoenix 
Roentgen Tube Works at Rudolstadt have 
succeeded in building a reliable valve tube for 
400 kv. inverse peak voltage. By making use 
of this valve tube it was possible to considera- 
bly reduce the generator by building a fairly 
simple roentgen apparatus for 550 kv. peak 
value. In considering the radiation protection 
of this powerful apparatus quite recently a pro- 
tective shield was devised enclosing the roent- 
gen-ray tube. The shield is not more than 1 foot 
3 inches in diameter and the high tension ducts 
are about 6 feet apart. Inasmuch as a separate 
room must be provided for the generator the 
problem of protection against high tension is 
solved in an easy way by partition walls and 
ceilings.—T. Leucutia. 


Mi titer, WALTHER, and ZimMer, THEODOR. 
Eine Roéntgenréhre mit innerem Strahlen- 
schutz fiir 400 kV Betriebsspannung. (A 
roentgen tube with internal radiation pro- 
tection for 400 kv. operation voltage.) Fort- 
schr. a. d. Geb. d. Réntgenstrahlen, March, 
1932; 45) 341-347. 


This article constitutes a detailed description 
of the Pantix tube made by Siemens-Reiniger- 
Veifa which, as is known, can be operated at 
400 kv. Two difficulties had to be overcome to 
make the operation successful. The first con- 
sisted in the fact that ordinary therapy tubes 
when running at a voltage above 220 kv. give 
off electrons which are diffused back from the 
anode and thus charge the inner wall of the 
glass tube to nearly cathode potential. By 
rounding the cathode and by a special construc- 
tion of the anode cap, all stray electrons were 
eliminated and thus the glass of the tube pro- 
tected. Furthermore, by using a combination 
of tungsten-copper composition for the con- 
struction of the electron shielding body a good 
protection from radiation was obtained. 
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The second difficulty consisted in the very 
marked corona effect which developed at the 
ends of the tubes. This was overcome by sup- 
plying the tube at each end with large disk-like 
corona absorbers. The tube can be run at 5 ma. 
and 400 kv. continuously. It also can be im- 
mersed in oil, a factor which permits a consider- 
able reduction in the dimensions greatly sim- 
plifying the use of the tube in current practice. 
—T. Leucutia. 


Mitter, WALTHER, and Zimmer, THEODOR. 
Ein Glihkathodenventil fiir 400 kV Sperr- 
spannung. (A valve tube for 400 kv. tension.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen, March, 
1932, 455 347-351. 


In constructing roentgen apparatus above 
200 kv. it was found necessary to build more 
powerful valve tubes. The Siemens Supra-Ven- 
til tube now permits continuous operation at 
400 kv. The construction of this tube is de- 
scribed in detail in the present article, a photo- 
graph of the Supra-Multivolt deep therapy 
apparatus being included.—T. Leucutia. 


Gunsett, A., and Meyer, J. L’ionométre de 
Hammer et le rapport entre |’unité R-Solo- 
mon et l’unité r-internationale. (The Ham- 
mer ionometer and the relation between R 
(Solomon) and the r (international) unit.) 
F. de radiol. et d’électrol., Keb., 1932, 76, 


$3-58. 


The authors describe in detail the Hammer 
ionometer which they used recently for stand- 
ardization purposes and discuss the relation 
between R (Solomon) and r (international) as 
determined by this instrument. The following 
is a tabular compilation of the values obtained 
for various qualities of roentgen rays: 


Relati 
Halt-value elation of 


kv. | Filter | Tube | the Units 
ayer | iR/t 
2.0 mm.Cu | 1g0 | 2mm. Cu Oil-immersed| 2.22 
1.9 mm.Cu | 190 | 2mm. Cu Free air 2.02 
1.55mm.Cu | 170 | 2mm. Cu Free air | 1.95 
I .42 mm. Cu 190 | tmm.Cu | Oil-immersed | 2.0-2.11 
1.35mm.Cu | 1g0 | 1mm. Cu Free air 1.9 
1.14mm.Cu | 170 | 1mm. Cu Free air 1.82 
.3 mm.Cu } Oil-immersed 1.71-1.88 
16mm. Cu | Ig Free air 
.14mm. Cu | 170 } Free air 1.61 


T. Leucutia 
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pEL Giupice, Vincente. Dosimetro quimico. 
(Chemical dosimetry.) Bol. Inst. de med. 
exper. para el estud. y trat. del cancer, Sept., 
1931, 444-449- 


The author advises the use of a chemical 
procedure for the dosimetry of roentgen rays. 
As is known, carbon tetrachloride under the 
influence of roentgen rays liberates chloride, 
which in turn, if potassium iodide is added, 
liberates iodine. The quantity of this latter can 
be determined colorimetrically by the addition 
of starch. The formula is as follows: 
Cl,C+roentgen rays+O=Cl],CO+Cl, 

Cl,+2 KI=2ClK+I, 

I,+starch = starch iodide 

The carbon tetrachloride is inclosed in a tube 
§ c.c. in volume and a filter paper imbued with 
potassium iodide and starch is placed within 
the tube. Under the influence of the roentgen 
rays the liberation of the iodine produces, due 
to the presence of starch, a discoloration which 
can then be compared with a standard scale. 
The colorimetric reading is somewhat similar 
to that used in the Holzknecht radiometer, the 
units being given both in H and in International 
r.—T. Leucutia. 


CAaRULLA, VICENTE, GIBERT QUERALTO, J., and 
MoraGues Gonzactez, P. Le traitement de 
hypertension sanguine par l’excitation ra- 
diologique du sinus carotidien. (The treat- 
ment of vascular hypertension by roentgen 
excitation of the carotid sinus.) ¥. de radiol. 
et a’ électrol., Dec., 1932, 76, 581-589. 


This is a preliminary report of the remark- 
able results obtained in lowering the blood 
pressure by roentgen excitation of the carotid 
sinus. The longest observation was only two 
months and therefore it is too soon to draw any 
conclusions concerning the final outcome, but 
the immediate results obtained are so striking 
that the authors decided to publish them with- 
out delay. 

In the first part of the article, the anatomic 
and physiopathogenic conceptions of the carot- 
id sinus are discussed in lengthy detail with 
numerous citations of the works of various au- 
thors on these subjects. Then the experimental 
results of the excitation of the carotid sinus by 
means of various agents such as mechanical, 
chemical and radiological are considered. 

The radiological excitation, which is the most 
important from a practical standpoint, is car- 
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ried out as follows: The patient after a physical 
and mental rest (in order to overcome excita- 
bility due to fear) is placed in a dorsal position 
and the arterial blood pressure is taken several 
times until a steady average figure is obtained. 
The systolic pressure alone is measured. The 
sinus is then localized by following the carotid 
to the point where it emerges from underneath 
the sternocleidomastoid muscle at the level of 
the angle of the lower jaw. A good landmark is 
the tumefaction corresponding tothe bifurcation 
of the carotid although the height and accessibil- 
ity of the bifurcation may vary from individual 
to individual and from side to side. In irradiat- 
ing this region with various doses of roentgen 
rays it was found that a dose of 45 to so rleads 
to the best results. Smaller doses, although like- 
wise effective, produce results of a shorter dura- 
tion but larger doses may lead to an increase 
in the blood pressure. The 50 r is adminis- 
tered unilaterally. If so r is applied bilaterally 
the results are identical with those produced by 
larger doses but if a dose of 25 r is applied on 
each side the result is such as produced by one 
single dose of 50 r unilaterally. The quality of 
the roentgen rays is that of 40 cm. spark gap 
(between point and plate) obtained with a 
filtration of 0.5 mm. Zn and 2 mm. Al. The size 
of the field is 6 cm. in diameter and the skin 
target distance 40 cm. By administering the 
optimum dose of 50 r a drop in the blood pres- 
sure is obtained immediately, lasting for four 
to five hours; then there is a slight rise so that 
the next day the total drop amounts to about 
2 or 3 cm. The treatment is repeated within 
twenty-four hours and the third day another 
drop of 3 to 4 cm. is observed. As a rule, no 
further irradiation is necessary, the drop lasting 
for as long as two months (the longest time ob- 
served). If, however, in the meantime an eleva- 
tion of the blood pressure follows, the treatment 
is repeated with the same dose. 

One of the greatest advantages of this roent- 
gen excitation of the carotid sinus is its com- 
plete harmlessness. Ten cases which were 
treated are arranged in a tabular form. The 
blood pressure increase in these cases was due 
to various lesions such as thoracic aortitis, 
acute glomerular nephritis, menopause, arterio- 
sclerosis, diabetes, and essential hypertension. 
The method opens a rather large field of in- 
vestigation in a domain in which all thera- 
peutic methods employed heretofore have re- 
mained without avail.—T. Leucutia. 
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Gouin, J., Blenvenue, A., and Desaunay, A, 
Radiothérapie fonctionnelle sympathique 
dans les ménopauses chirurgicales. (Sympa- 
thetic functional radiotherapy in surgical 
menopause.) Bu//. et mém. Soc. de radiol. 
méd. de France, Dec., 1932, 20, 643-645. 


The author contributes 5 additional cases to 
the literature of functional sympathetic radia- 
tion therapy in which axial irradiation of the 
upper splanchnic field produced permanent 
disappearance of the disorders resulting from 
total or subtotal hysterectomies. The 5 cases 
are briefly described. It is interesting that the 
irradiation, as is always the case in sympathet- 
ic radiotherapy, was followed by a temporary 
exacerbation of the disorders with recurrence of 
all symptoms within from ten days to one 
month following the treatment. Then the dis- 
orders disappeared and everything returned to 
normal, the healing lasting from two months to 
two years, the longest observation made. As a 
rule, one single irradiation was sufficient to pro- 
duce the result, in only one case was it neces- 
sary to repeat the treatment for a recurring vul- 
var eczema. The technique is that used by the 
authors for sympathetic functional roentgen 
therapy which has already been described in 
this Journal. 

Huet in discussing this presentation (Bu//. 
et mém. Soc. de radiol. méd. de France, Jan., 
1933, 27, 26-27) called attention to the fact 
that he, for a period of three years, has used 
radiation therapy over the pituitary gland, 
with equally satisfactory results. His technique 
is as follows: 3000 R over the pituitary region 
through three ports of entry, 120 kv., 25 cm. 
spark gap.—T. Leucutia. 


Caro, A. Ziichtung von Geweben in Plasma 
von rontgenbestrahlten Tieren. (Cultivation 
of tissues in plasma of animals that have 
been irradiated with roentgen rays.) Strah- 
lentherapie, 1932, 45, 487-502. 

Embryonic heart and spleen tissues were cul- 
tivated in the plasma of hens that had been 
given total irradiation with roentgen rays. The 
dosage was 180 kilowatts, 3 ma., 31 cm. focus 
distance, 2 mm. aluminum filter, three-quarters 
of an hour irradiation. These tissues showed a 
more active growth than ones cultivated in the 
plasma of non-irradiated animals. 

Malignant tumor cells, when cultivated un- 
der the same conditions, showed inhibition of 
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growth by the irradiated plasma. Hens with 
Rous sarcoma were irradiated locally on the tu- 
mors. Cultures of embryonic tissues and tu- 
mors in the plasma of these hens showed in- 
hibited growth as compared with ones culti- 
vated in normal plasma, the inhibition being 
greatest in cultures of Rous tumors. 

Both the inhibiting and stimulating action 
of the plasma is greatest when the plasma is 
taken twenty-four hours after the irradiation. 
After that time it decreases gradually until it 
disappears entirely, showing that the sub- 
stances that produce it are labile-—Audrey G. 
Morgan. 


Bosco, Hans. Veranderungen des Blutbildes 
nach Ro6ntgentiefenbestrahlung und _ ihre 
prognostische Verwertbarkeit. (Changes in 
the blood picture after deep roentgen ir- 
radiation and their significance in prog- 
nosis.) Strahlentherapie, 1932, 45, 503-524. 


This report is based on the examination of 
470 patients, most of them treated for car- 
cinoma of the portio and cervix, the remainder 
for carcinoma of the body of the uterus, vulva, 
clitoris and ovary. The details of the effects 
produced on the different kinds of cells and on 
the hemoglobin values are given. 

The following changes are considered favor- 
able signs in prognosis: (1) Only a slight fall 
of hemoglobin after irradiation and then a slow 
but constant rise to the original value or above; 
(2) only slight fall of erythrocytes and a rise 
to more than the original value in eight weeks; 
(3) a fall of leucocytes shortly after the irradia- 
tion followed by a rise to the original value in 
eight to twelve weeks; (4) moderate fall of 
lymphocytes with a rise later to above the 
original value; (5) slight rise of polynuclears 
followed later by a fall to below the original 
value; (6) immediate rise of eosinophils with a 
slow fall later; (7) a fall of monocytes shortly 
after irradiation and a rise later to the original 
value or above; (8) a decrease of mast cells with 
no further rise or with complete disappearance. 

The following signs indicate an unfavorable 
prognosis: (1) An intense decrease of hemoglo- 
bin shortly after the irradiation with incom- 
plete recovery or further fail after eight weeks; 
(2) continued decrease of erythrocytes even 
after eight weeks; (3) fall of leucocytes with 
later rise and persistent leucocytosis; (4) in- 
tense fall of lymphocytes after irradiation and 
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only moderate rise, not above the original 
value. A further fall after eight weeks is an ex- 
tremely bad sign—practically hopeless; (5) a 
great increase of polynuclears corresponding to 
the great decrease of lymphocytes with only 
slight fall; (6) slow increase of eosinophils and 
later persistent eosinophilia; (7) low original 
number of monocytes. Moderate fall and later 
rise to original number. Monocytes are an un- 
certain sign in prognosis; (8) considerable rise 
of mast cells after the irradiation with later fall 
to the original value or below. 

No one of these signs alone is of any value in 
prognosis but only a combination of the ma- 
jority of them. The optimum change in the 
color index is a slight rise after the irradiation 
and another slight rise after eight to twelve 
weeks. The slighter the variation, the less the 
disturbance in the proportion of erythrocytes 
and hemoglobin and therefore the less the in- 
jury by the rays.— Audrey G. Morgan. 


Serrert, E. Zur Reizwirkung der Rontgen- 
genstrahlen auf gesundes Gewebe. (Stimu- 
lant action of roentgen rays on normal tis- 
sue.) Strahlentherapie, 1932, 45, 571-575 


There has been a great deal of discussion of 
the stimulant action of roentgen irradiation on 
the tissues but it has never been definitely 
demonstrated histologically. 

The author made a study of the omentum of 
rats after irradiation to see whether any histo- 
logical changes could be demonstrated. He se- 
lected omentum because it reacts very readily 
to all sorts of stimuli and even functional 
changes in it can easily be demonstrated by the 
aid of vital staining with isamin blue which was 
used in these animals. A dose of 20 per cent of a 
skin erythema dose or about 120 r was used. No 
changes either histological or functional could 
be demonstrated. It is safe to assume that if 
roentgen irradiation does not have a stimu- 
lant action on such sensitive tissue as the 
omentum it has none on other normal tissues. 

Of course in spite of that it may have a stimu- 
lant action on pathological tissues. If there is 
such an opposite reaction of normal and patho- 
logical tissues it would indicate that roentgen 
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stimulant irradiation is in a certain sense an 
active, nonspecific immunization of the whole 
organism by way of the humors.—Audrey G. 
Morgan. 


Kart. Weitere Untersuchungen iiber 
den Mineralstoffwechsel bei Réntgenbestrah- 
lung. (Further examinations of mineral 
metabolism on roentgen irradiation.) Sfrah- 
lentherapie, 1932, 45, 563-570. 


Experiments on dogs and rabbits are de- 
scribed which show that the effect of roentgen 
irradiation on mineral metabolism varies, de- 
pending on the diet. When animals were given a 
diet rich in albumin there were no special 
changes in the mineral content of the blood 
serum and skin but on an albumin-free diet 
there was a considerable loss of calcium, po- 
tassium and sodium. These changes on roent- 
gen irradiation are very similar to those that 
have been described in acid intoxication. It is 
safe to assume, therefore, that they are caused 
by acidification of the albumin bodies by the 
rays. 

Most roentgen textbooks advise irradiating 
patients with the stomach empty. According 
to these experiments it would be better to 
give a meal rich in albumin to furnish enough 
ammonia for acid neutralization so that the 
fixed alkalies of the body would not have to be 
used for that purpose. This is particularly to be 
recommended in Coutard’s protracted frac- 
tional irradiation when large doses are given 
for a long time. The author has found that his 
patients bear irradiation better when they are 
given their usual breakfast with bread and but- 
ter than when they are irradiated on an empty 
stomach. 

Neuda, Redlich and Sielmann have recently 
recommended salt by mouth or in the form of 
a drop enema to cure roentgen sickness with the 
idea of compensating the mineral loss caused 
by the irradiation by increased intake. The 
author thinks it is better to prevent mineral 
loss by proper diet. 

It remains to be seen what effect the acidifi- 
cation of the cell albumin has on the biological 
action of the rays.— Audrey G. Morgan. 
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